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PROLOGUE 


The present document summarizes the second phase of a continuing study 
of the Jovian atmosphere and Galilean satellites. Study I reported the data from 
five eclipses which were observed during 1971 with the 200-inch telescope and 
multichannel spectrometer (Greene, Shorthill and Despain, 1971a). In 1972, 
the Cassegrain image tube spectrograph was employed in an effort to obtain 
a spectrum of a Galilean satel life when illuminated only by refracted I ight . 

(At this time during the eclipse, the satellite has been darkened some 8 stellar 
magnitudes, being within the geometric umbra and at m y = 14 + 1, and the light 
illuminating the satellite has passed tangentially by Jupiter through more than 
1000 km-atm of . These spectroscopic observations, although unsuccessful 

due to weather, are instructive for future work and hence have been documented 
in the present volume. Additional observations were made with the multichannel 
spectrometer and its new, computerized data system. This document also records the 
unprocessed data obtained during two eclipses using this equipment. 

In a companion volume to the present one (Boeing Document D 1 80— 15151—2) 
we present analogous unprocessed multichannel spectrometer data from an eclipse 
disappearance of Callisto on August 11, 1972 and an eclipse reappearance of 
Callisto on August 28, 1972. These data should enable a significant study of the 
aerosol content of the Jovian atmosphere at the extreme South Polar region. 

Study III will be initiated shortly after the present volume is completed and 
will comprise the first detailed interpretation of the eclipse data. 
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COVER 

The cover photograph shows Ganymede during an eclipse ingress. The 
trailing limb of the satellite is just crossing the penumbra-umbra boundary. 
After this configuration, the satellite is illuminated only by refracted 
light. Ganymede may also be observed during eclipse egress prior to 
occultation. 
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JOVIAN SATELLITE ECLIPSE STUDY II, 
1972 ECLIPSE DATA 


PART ONE — DESCRIPTION OF OBSERVATIONS 
I. INTRODUCTION 

The purpose of this volume is to document the Jovian satellite eclipse 
observations performed on April 6, May 8, and May 13, 1972 with the 200- 
inch Hale Telescope. No data interpretation is attempted in this report. The 
sole objective is to record the details of the observational procedure and the 
unprocessed data obtained. 

The promise inherent in satellite eclipse observations has been outlined 
elsewhere (Price, 1970; Greene, Shorthill and Despain, 1971a; Greene, Shorthil I 
and Despain, 1971b). The authors feel that the observations performed in 1972 
give excellent prospect of fulfilling this promise. Except for the April 6 observations, 
the 1972 data were obtained under fair to excellent weather conditions with the 
best of equipment. Analysis of the data contained in the present document and 
its companion volume (Boeing Document D 180—1 5 1 5 1 — 2) will proceed under 
Phase III of the ongoing eclipse program. 

The present document consists of an explanatory Part (Part One) and the 
numerical multichannel spectrometer data (Part Two). The former is further 
subdivided according to the instrumentation employed in making the several 
observations . 
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II. EUROPA DISAPPEARANCE, APRIL 6, 1972 

Effort was made to observe the spectrum of Europa when illuminated only 

by refracted light. This light, having passed tangentially through the atmosphere 

of Jupiter, has passed through up to 1200 km-atm of as compared with nominally 

twice times 85 km-atm for a normal incidence, down-and-back, reflected ray, and 

should contain greatly enhanced Jovian spectral features. In order to achieve the 

objective the Cassegrain image tube spectrograph and 200-inch Hale telescope were 

employed. Calculations made prior to the observation indicated that the refractive 

h m 

tail portion of the light curve would begin at — 1 1 36 m U.T., at which time 

h m 

m y ~ 12.5, and remain for approximately four minutes. At ~11 40 m U.T. it was 
estimated that m y would be — 15.5. 

Several focus plates and two trial exposures of Triton (m y ~13.5) were made. 
Table 1 lists pertinent information on the three plates which had potential scientific 
interest. Unfortunately the entire second half of the night was plagued with broken 
clouds. As a result the exposure times are not trustworthy and the spectra obtained 
are contaminated with scattered light to the extent indicated by the adjacent sky 
spectra. This light resulted primarily from the clouds which scattered light from 
Neptune or Jupiter and the moon into the line of sight to the object. 

Spectra of two of the plates are shown in figure 1 . The photograph of the 
"Europa" spectrogram shown in figure 1 was highly dodged to bring out the features 
over the entire length of the spectrum. Density tracings of the "Europa" spectro- 
gram are shown in figure 2. Plate 3651, the spectra of Europa, is seen to be a 
complete loss. 

Only one exposure was feasible. To change plates, at the time of the 
observations in April, it was necessary to bring the telescope to local vertical . 
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This time requirement made it impossible to obtain more than one exposure during the 
critical four minute period. Since April, 1972 a film magazine has been added to 
the spectrograph and the time loss between exposures has consequently been greatly 
reduced. 

The most important conclusion inherent in the figures is that no statistically 
significant spectral feature is evident in the spectrum of "Europa" which is not also 
evident in the adjacent sky spectra. Comparison of the "Europa" and Triton 
spectra in figure 1 shows that the increased exposure time given the "Europa" spectrum 
should have been compensated by the increased widening. The gross over exposure 
of the "Europa" plate (not evident in figure 1 because of the dodging employed 
in making the figure) is due to a difference in the clouds rather than due to the four- 
times- increased exposure time. At the critical time, during the refractive tail portion 
of the eclipse, the cloud overcast in the line of sight was so great that only a spectrum 
of scattered Jupiter and moon light was obtained. We also conclude that the adverse 
weather eliminated the possibility of making any new judgment about the potential 
of the technique . 
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TABLE 1 SPECTROGRAMS OBTAINED APRIL 6, 1972 


Plate (Cass. 1. T. Spectrograph) 

3649 

3650 

3651 

Object 

Triton 

Triton 

Europa 

Shown in fig. 1 

Yes 

No 

Yes 

Purpose of Plate 

Exposure 

Exposure 

Eclipse 


cal ibration 

calibration 

observation 

Exposure time (min) 

1 

2 

4 

o 

Dispersion (A/mm) 

180 

180 

180 

Comparison arc (sec) He 

10 

10 

6 

Ne 

2 

2 

1 

Widened 

Yes, 2/7 

No 

Yes 

Slit 

10/80 

10/80 

10/80 

Grating and Tilt 

35/33° 00’ 

35/33°00 1 

35/34°00' 

Camera focus 

890/245 

890/245 

890/245 

Emulsion 

llaO 

llaO 

llaO 

Filter 

GG13 

GG13 

GG13 

Base 

90° 

90° 

0° 

Object H.A. end 

E l h 31 m 

E l h 11 m 

E l h 42 m 

Nominal Eclipse Time 



ll h 34 m U. 
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Figure 1 . SPECTRA OF TRITON AND MOON ILLUMINATED CLOUDS COVERING EUROPA AT TIME OF ECLIPSE 





6 





III. EUROPA AND GANYMEDE ECLIPSES, May 8 and 13, 1972 


The second and third observations in 1972 were performed with the multichannel 
spectrometer. Table 2 summarizes several general data characterizing the two 
observations . 


TABLE 2 MULTICHANNEL SPECTROMETER OBSERVATIONS 



May 8, 1972 

May 13, 1972 

Satel lite 

Europa Ingress 

Ganymede Ingress 

Time 

ll h 13 m U.T. 

9 h 21 m U.T. 

Entrance Aperture 

14.05 arc-sec 

6.94 arc -sec 

Integration Time 

2.016 sec 

2.016 sec 

Telescope Aperture 

200- inches 
entire time 

~ 90-inches, 
data 1-440 
200-inches, data 
441-1355 

Calibration Star 

HD 140283, before 
and after 

HD 140283 before 
and after 


Detailed description of the multichannel spectrometer may be found elsewhere 
(Oke, 1969; Greene, Shorthill and Despain, 1971a). Data is obtained through two 
apertures separated by 40 arc-sec in the telescope focal plane. One may be called 
the "object" aperture and includes counts from the object plus the foreground and 
background sky. The other, the "sky aperture ", detects counts from the sky only, 

40 arc-sec removed from the object. In the present context care must be exercised 
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to take into account both the "balance factor", a measure of the inherent 
sensitivity difference between the two apertures, and the non-uniform sky background 
in the vicinity of Jupiter if the "sky" data is to be used to correct the "object" data. 
Both "object" and "sky" data is included in subsequent data tabulations. Effort was 
made to make the mean separation between each aperture and the center of Jupiter 
approximately equal during the eclipse observation. At any instant of time this 
condition cannot be assumed however. 

The bandpasses employed in the 1972 observations are shown in Table 3. Table 4 
gives the standard star observations for absolute calibration purposes. Tables 5 and 6 
in Part Two of this volume list the actual object and sky counts versus local sidereal 
time at Mt. Palomar. The given LST is the time when the integration stopped. 

Some caution should be exercised in interpreting the data for channels 18-24, 
inclusive, for the May 8 eclipse event. This observation in its entirety was performed 
with the full 200-inch telescope aperture in contrast to the May 13th observation which 
was performed using the technique employed in 1971. This latter technique utilizes 
the telescope dust cover as an entrance aperture to reduce the effective primary 
mirror diameter to approximately 90 inches. (The central observation remains constant). 
This reduces the PM tube count rates. When the satellite brightness had fallen several 
stellar magnitudes, as the eclipse progressed, the mirror was opened to full aperture. 
Tubes 18-24, being FW 130's, are especially susceptible to high count rates. However, 
the count rate at which the tubes temporarily gain a high background is not well 
defined. Thus the entire observation was run May 8 at 200-inch as an experiment. 

A significant simplification in the data manipulation is accomplished by using 
only one telescope aperture. 
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TABLE 3 

BANDPASSES EMPLOYED IN 1972 


CHANNEL 

BANDPASS (X) 


2* 

3160 

3320 

3 

3320 

3480 

4 

3480 

3640 

5 

3640 

3800 

6 

3800 

3874 

7 

4034 

4120 

8 

4120 

4280 

9 

4280 

4440 

10 

4440 

4600 

11 

4600 

4760 

12 

4760 

4920 

13 

4920 

5080 

14 

5080 

5240 

15 

5240 

5400 

16 

5500 

5560 

17 

5600 

5720 

18 

5640 

6000 

19 

6290 

6360 

20 

6400 

6440 

21 

6800 

6900 

22 

7130 

7400 

23 

7440 

7550 

24 

7920 

8035 

25 

8160 

8360 

26 

8520 

8880 

27 

9080 

9150 

28 

9240 

9280 

29 

9600 

9960 

30 

9960 

10320 

31 

10320 

10680 

32 

10680 

11040 


*Channel 1 not in use 
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TABLE 4a STANDARD STAR OBSERVATIONS, MAY 8, 1972 
(Calibration prior to eclipse observation) 


Star: 

Integration Time: 
Spectrometer Aperture: 
Telescope Aperture: 


HD 140283 
1 0 . 024 sec 
14.05 arc -sec 
200 inches 


at end of 
observation: 

18:06:20 

.3 

18:08:22.4 


Channel 

Aperture A^ 

Aperture 

2 

Aperture A 

Aperture B 

2 

47 

23391 

19812 

54 

3 

136 

81878 

66318 

154 

4 

128 

83908 

71754 

113 

5 

99 

120202 

98191 

163 

6 

75 

88180 

71834 

74 

7 

170 

213587 

173885 

221 

8 

242 

368685 

257460 

350 

9 

394 

524417 

389047 

514 

10 

462 

503784 

427673 

528 

11 

562 

668609 

543655 

642 

12 

504 

820637 

607575 

707 

13 

748 

865336 

693121 

877 

14 

496 

237306 

229942 

488 

15 

902 

1120417 

880351 

1034 

16 

218 

130900 

144416 

208 

17 

579 

676673 

550563 

666 

18 

654 

876510 

863032 

617 

19 

171 

211686 

179084 

185 

20 

146 

182314 

171651 

151 

21 

202 

195658 

202094 

181 

22 

862 

879347 

755556 

966 

23 

273 

220395 

225814 

263 

24 

477 

233539 

214994 

549 

25 

56 

42680 

35833 

71 

26 

169 

62219 

64550 

169 

27 

29 

18096 

18852 

26 

28 

13 

5758 

5810 

9 

29 

460 

78454 

78019 

420 

30 

767 

71997 

72634 

772 

31 

365 

47669 

47465 

300 

32 

19 

135 

1053 

2 


1. Sky 

2. Object 
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TABLE 4b STANDARD STAR OBSERVATIONS, 

MAY 8, 1972 

. ’ | 


(Calibration after th« 

s eclipse observation) 


Star: 


HD 140283 



Integration Time: 

1 0. 024 sec 



Spec 

trometer Aperture: 

14.05 arc -sec 



Telescope Aperture: 

200 inches 



L. S. T. at end of 





observation: 

19:04:45 

6 

19:05:44.6 


Channel 

Aperture A^ 

2 

Aperture B 

2 

Aperture A 

Aperture B^ 

2 

95 

13641 

12887 

119 

3 

472 

54512 

47711 

632 

4 

480 

58917 

54809 

636 

5 

514 

89614 

76845 

783 

6 

282 

67791 

58169 

422 

7 

846 

176280 

146219 

1210 

8 

1174 

303542 

221559 

1875 

9 

1633 

454665 

340615 

2662 

10 

1849 

432830 

383727 

2662 

11 

2197 

583193 

492019 

3110 

12 

2099 

726415 

553147 

3283 

13 

2313 

776471 

637409 

3135 

14 

934 

211069 

210709 

949 

15 

2067 

1023545 

809632 

2827 

16 

341 

1 1 9258 

134654 

387 

17 

1076 

612666 

504630 

1294 

18 

1273 

776971 

794615 

1388 

19 

330 

193520 

169414 

335 

20 

286 

167507 

160957 

314 . 

21 

433 

181129 

196287 

412 

22 

1864 

837381 

728529 

2320 

23 

536 

209742 

219161 

519 

24 

783 

225194 

208781 

878 

25 

112 

42413 

35855 

161 

26 

236 

59503 

62752 

227 

27 

30 

16884 

17952 

38 

28 

16 

5546 

5564 

12 

29 

482 

76291 

77032 

537 

30 

980 

70336 

71459 

982 

31 

469 

46791 

46742 

493 

32 

11 

147 

1081 

4 

1. Sky 





2. Object 
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TABLE 4c STANDARD STAR OBSERVATIONS, MAY 13,1972 


(Calibration prior to eclipse observation) 


Star: 

Integration Time: 
Spectrometer Aperture: 
Telescope Aperture: 


HD 140283 
10.024 sec 
6 . 94 arc -sec 
~ 90- inches 

(exactly as used on first part 
of eclipse) 


L. S.T. at end of 

observation: 16:19:33.9 16:20:28.6 


Channel 

2 

Aperture A 

Aperture B^ 

Aperture A^ 

Aperture B' 

2 

1923 

4 

9 

2142 

3 

5410 

18 

8 

6303 

4 

6444 

6 

6 

7754 

5 

8141 

9 

17 

9495 

6 

6675 

2 

5 

8009 

7 

9491 

9 

4 

11760 

8 

17124 

8 

14 

24388 

9 

25715 

10 

29 

36170 

10 

31510 

25 

27 

38524 

11 

39172 

23 

16 

45968 

12 

40997 

51 

102 

53158 

13 

"45925 

52 

34 

56927 

14 

14227 

35 

30 

13069 

15 

53018 

46 

24 

70989 

16 

8037 

11 

40 

8393 

17 

36162 

24 

21 

46914 

18 

48445 

38 

18 

55297 

19 

11196 

26 

24 

13208 

20 

9530 

29 

23 

11577 

21 

12372 

11 

21 

12296 

22 

44046 

44 

26 

56337 

23 

13684 

34 

30 

13263 

24 

11451 

52 

58 

13991 

25 

2127 

5 

2 

2679 

26 

3840 

7 

3 • 

4173 

27 

1046 

3 

1 

1088 

28 

341 

1 

0 

381 

29 

4588 

14 

20 

4979 

30 

4404 

19 

13 

4592 

31 

3105 

10 

8 

2996 

32 

41 

7 

4 

10 


1. Sky 

2. Object 
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TABLE 4d STANDARD STAR OBSERVATIONS, MAY 13, 1972 
(Calibration after the eclipse observation) 


Star: HD H028 3 

Integration Time: 10.024 sec 

Spectrometer Aperture: 6. 94 arc-sec 

Telescope Aperture: 200- inches 

of end of 

observation: 17:52:33.4 

17:53:56.7 


Channel 

Aperture A^ 

2 

Aperture B 

2 

Aperture A 

Aperture B 

2 

8 

20865 

18457 

20 

3 

29 

75889 

64664 

24 

4 

28 

90969 

77425 

24 

5 

36 

131843 

109477 

35 

6 

27 

108768 

88171 

30 

7 

40 

164508 

138457 

37 

8 

75 

338327 

248110 

62 

9 

152 

517918 

399100 

170 

10 

169 

537906 

464137 

173 

11 

148 

698372 

589715 

153 

12 

119 

840311 

639517 

113 

13 

233 

872374 

731343 

184 

14 

399 

243276 

237571 

359 

15 

282 

1075531 

893526 

254 

16 

125 

130331 

144911 

106 

17 

201 

707094 

585226 

147 

18 

139 

802393 

778417 

135 

19 

45 

210011 

165298 

57 

20 

51 

175165 

159483 

47 

21 

42 

200414 

205414 

74 

22 

180 

884235 

751634 

217 

23 

81 

220750 

218948 

79 

24 

113 

2 11801 

195054 

123 

25 

22 

42832 

34754 

39 

26 

39 

63093 

64244 

40 

27 

7 

17598 

17992 

8 

28 

5 

5728 

5707 

6 

29 

87 

82230 

82199 

117 

30 

157 

78688 

80330 

151 

31 

86 

51359 

50332 

99 

32 

3 

208 

1456 

1 


1 . Sky 

2. Object 
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IV. EPILOGUE 


The present document summarizes the eclipse study at an appropriate point. 

It is, nevertheless, an interim point. The major data analysis and interpretation tasks 
lie ahead. In connection with the 1972 data the first step will be removal of scattered 
light from the object data so as to generate curves of satellite darkening versus time. 
Existing computer codes for generating theoretical light curves must be modified to 
incorporate realistic numerical models of the Jovian atmosphere. To date only 
exponential atmospheres have been used. The codes must be modified to handle 
altitude dependent aerosol distributions. Improvements over the simple assumption 
ofcoplanar, zero ellipticity, satellite orbits will need to be included, especially to 
interpret the August, 1972 observations of the J IV South Polar eclipses. In addition 
some form of satellite limb darkening must also be included. 

When the theoretical machinery is complete the exciting task will have just 
begun. Then will come the time to adjust parameters in fitting theory to observation. 
And finally, new insight into Jupiter's atmosphere will begin to emerge, if the promise 
of a wealth of information, which the data seems to hold, comes true. 
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716 18 58 25.8 660 1095 2153 3808 2136 3311 2891 5328 1590 2760 6073 11285 8510 18753 

717 18 58 28.5 660 1116 2125 3826 2090 3313 2882 5299 1567 2718 5963 11326 8691 18728 

718 18 58 31.2 618 1175 2075 3790 2128 3230 2796 5273 1608 2752 6075 11099 8718 18507 

719 18 58 33.8 625 1115 2157 3861 2110 3332 2888 5376 1529 2758 5922 11221 8628 18801 

720 18 58 36.5 660 1179 2055 3968 2056 3356 2927 5361 1598 2768 5879 11520 8709 19301 
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18 29 3.1 285253 21705 392238 19956 955561 30318 599339 33958 611082 92523 205383 10256 805600 59636 

18 29 5.8 276695 22502 391959 20339 953592 30393 592958 33756 611873 92338 2C6830 10300 803922 59901 

18 29 0.5 277315 22165 392637 20208 955178 30593 599237 33552 611189 92029 205921 10298 806593 58583 

18 29 11.2 269355 21961 390533 19763 951799 30220 599217 33271 608332 91906 205729 10208 800920 58705 

18 29 13.9 281220 22298 395819 20193 959739 30721 599996 33918 617338 92955 209032 10206 812727 59859 
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396 18 A3 23. A 6908 7205 20655 A1865 30A85 5A25A 51A9 12229 5515 10667 6337 10682 18551 37287 

397 18 A3 26.1 6886 7119 207AA A2899 30521 55836 5280 12557 5679 10569 627A 11237 18651 38A72 

398 18 A3 28.8 6886 7195 20956 A28AA 30A08 558A2 530A 126A3 5608 10922 6556 11A30 19159 38A80 

399 18 A3 31.5 6995 7290 210A5 A3A56 31292 56738 5392 12757 586A 10946 6673 11251 19A01 39156 

A00 18 A3 3A.3 7120 7096 21779 A3A31 32386 5620A 5561 12585 6088 10783 6860 11362 20260 38315 



LOCAL CHANNEL 16 CHANNEL 17 CHANNEL 18 CHANNEL 19 CHANNEL 20 CHANNEL 21 CHANNEL 22 

SIDEREAL 5500- 5560A 5600- 5720A 5640- 6000A 6290- 6360A 6400- 6440A 6800- 6900A 7130- 7400A 

TIME OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY 


-*0inofMPMO00Of ,, *'r ,, -ON-rM®tn®N-inc*O'®r , -®®r'--4 0O00.-A.or'-inc'p'» 
oocD^O'ff'OOO' •> ®0'®©c*0'®®N-®fflr'»©®®r*-r'»®0'OoO'®c7'co®0' 


H(noq*-oNO*m'to , i«cMr»^ma50if>fflrgflcrN-4r<urMco<MnN^'tONotno 

0<MO‘in0rM{Mr r >0^PsJ©0O'O00^00-AOOinmrrio©PMr«l®r‘»0-*00©^ 

OnOOOOOOO(MJ*»O5'OOO9 i (MJ'0*IMM?^7'0'O^5'C'(>0'O0'V0'O 



0'(T(H(7'00'f^ 
-f ^ fllTi N m O* lA 


in m *-i o «■* pm cm 
in 0 s ** tn ® -* m 

O' N O >C H O 7 


o'f'-fM^mr-©^ 

ioNfl*-o>o<fr* 

oocoaff-oMfl 

N ^ 10 0 0 0 0 0 


^ 0 CO <f 03 0 O 

N- 0 ** cm o <m pm 
^ n ® n tn <a- 
10 0 0 0 0 0 0 


cor-cD0mcM^M 

0^tnco<rco0iA 

®O'Ti0 , O0K® 

0N000000 


r-,*f4.<*tco,ein0fM^in®.M0CM0m0O i r*^00©0NPOO>f'>cPie'* ,, --«©0o00 

irvojoa'crcxof\joJOi/>irip*-^a3co(M(Nf«-h*^(7'r-0'oocoh-i/N(7'copo^c\jocor , ^'r«^ 

0'H-«000^- < -‘000«-«00-«*^000000^»-<00000--^-^-AOOO~A 


o ON 

NromNNOOf^N 
OW®hNo 0'OO 
0 0 0 0 0 0 lA 0 0 


r**0inf'»rM®fMPMPMf'- 
0''0£7'COsfr^rnNih-® 
CO O' 0H(7'OO^OO 
1010100100000(0 


c^tnin^ororn—im—i 

N0 , 0Nin(n0'MA^ 

0COOONOONCOIAN 

intnminininininintn 


NOONHrvJOCOfV 

O*pn0®O'PMf-PMm 

COO'ONCOO'OO-H 

iAuMrurtiAi/Mnin0 


NM4l0N0CD^MN^ff>^OOO0'®NfnN00^CDN^ircOU>0«t0NpM®®N0 

incNin0pnr»in<< , *N'^0O'®®P‘'-<M©-g©pn©o»^0^PM<>pn®0pn0^MHPMPMO0 

in**®0N-m»-<«-*f'"®fMin©inp r »o®in0in000r«0tn0pnf*tr'»»-4O‘^0Ninin© 

rgmNjf>2fMrsjfrtf r 'rMNrs)rNjrNjp>jrgmr\j(>jrYjrgrsj(\ifsjrgfMr0c\jr\jfvjc>jm(Mf f 'fvJf\J« , vj<Nf\j 

i— I 0-4 mi p4 


fnPMrMO>o , tntn0©pna‘0<MPMG'^cMinpnN--*rMa'tnr-p-©0O'O , *PMfn'*0®N-in<M 

^M-ifiNin0Nfftiriff'N^iftHNHir^o0ONfni/>fflino-H0 i (7'Nco0*N0rnNm 

i07'O^NiA0a30^it'i0O00NN0ir^itNP'ifnm^rofYw i nfTi^^(Yi^ij i if-t>j- 

inintninininintnintnininininintnininininininintntninintntnininintnminininm 


NN0OMX)0ff'^NfyfSJH 

PM<^m®rM-4O0O'O'fnO'r- 

N^OiAininN^occo^rvj 

kftNN000NNN»fi-5‘lftN 

ininintfMAinuMnirMAinifMft 


«fflO'0 0N(MMflO0^ 
inr»0O'pn^0oo*<M0in 

^N0H00O'-HNOtTin 

0ir- NNininif0®00® 
minmininintninmuntnin 


0>MTi0rON00it0NON 

Nm«f ^^00 Oncowss 
no o'ifi^mn0'tmo®fM 
®®^®NoroN0®0 tn'f*- 

i00ifMnm0ini0iA0iriinin 


O0*(M<7'-«M^ff'N(»HDnN 

0m0irMJ'OWl00MfO®>t 


ff'«'tM0ONO0m'tN 

00mO'®0inrMO'PMr--A 

0<?®0(*l®0O«tO'®N 

PM<MPMrMPM-4-«~A.-«0*-«^ 


mo-iifOO'a'O'Noif'rgcM 

^-HfSJ^O®COfOlT\iri(NiOf*“ 

©mo^p«>N-OPMP''*o*in©-« 


poinfp>®0©tn®®pnPM®^©p^0*-4N«in 

0O'PM0O‘®mr-**0PMfn-4ini-*O'P r ipntn 

0n®0 , <NO'tiftONmi/Mn^0'0'-(0f<> 

<M0CO(nfnn«J’f0 , fONOJWmNfri'} , N(M 


**0fM^o-*0^pn0m®N-inr'"in0rM® 

OHNO^ONHOO'O0O'OO0^N- < 

rt#h®0®Nff , O'fO'N^O^^MO0 

rgf^rM<MrsifNjrgfSjfMNJr»j(\jrgrsjf\je\j<\ifvlfv( 


p-0<M0®fM0fMr , *«-<©0tnPMPM©>omp» 
mmO©PM* i *000*’ < O'tn!* , »0®O' 0 ® ® 
pn0^PM0fn0r^0PO^-M0<MO0p^«*rM 
r-r*.r-rM.r»-^r«r~r*-N-N-N-N-^-r-f«-N*N»h“ 


mc'mmrn>o00 , 00'H©fMfM0m©®O 

®4.-NNrtCOON't»Nf®N^0O''t 

F*0inpn*M^o^P , MO0®PMPM(MPMPMPMO 

r-r-.r-r-r-r-r-r-r-r'iO'Or'-r-r^r-r-r^r- 


0^I^COrtC0mO«t-tNO^0mNOffl 
-*O'inN*PMPMinpMr*-0— »m®m<Min00® 
000000PM00O'tnp« , >Or-O'Cf>O'O'0 
iM<MCMPMmfOpnmpMtMpn«nin ^MnNNn 
0000000000000000000 


^a , o'0in--O'O{noo^NM0iri0O'H 
HODCO0>H^^O^^lTlf*'0'^N0 , HNN 
N'tWfO^riNfflNWfflNN®0‘0rNJin0 
H H H H H H H ^ H '■M H O H M ^ mJ 

rg(\jrvipsjfsjfMPsirMfvf'jfVirg<vjf\jojrgojfvjrvj 


^OWW00'^f\JlflNNONCO(NJON^ 
mc'infM0t , >©f*tm®00O'O'©O0in 
r\irM^OPMPn(M(M*--*-4000mrn^.jfM 
N N 0 N N N N N N N N N N N N N N N 


O0O‘O^m'fNN0OOOP'ONN(J , -J 
«0inO'lftNNNO^0'NmO®Nn^0 
OO'OO'OOOOCO-'O^^mCO-h^-^-JO 
N 0 N 0 N N N N 0 N N N N 0 f* 0 ^ N N 


C0(»10'®<nON'tON0HcOi0NOM0('JO'N«tONif-*ffl>t- - ®IAN0'0mON( T l 


•00000000000 


0 

O' 

• 

pm 

• 

0 

N* 

• 

o 

• 

(*\ 

* 

tn 

* 

© 


m 

6. 

<M 

0 

N* 

O 

pm 

5. 

8. 

• 

O 

ro 

0 

• 

O' 

• 

— < 

0 

m 

m 

0* 

0 

0 

in 

in 

in 

in 




tn 

in 

tn 





mi 




PM 

PM 


m 

m 

m 


pn 

m 

m 

© 

0 

0 

0 

0 

0 

0 

tn 

m 

m 

in 

in 

in 

in 

in 

in 

in 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

© 

CO 

© 

© 

© 

© 

CO 

© 

© 

© 

© 

© 

© 

« 

® 

© 

® 

© 

© 

© 

© 

© 

© 

© 

© 

mi 




«-4 


mi 




H 




rJ 

H 

—4 


H 

mi 





*"* 


<M 

P0 

0 

U> 

0) 

r» 

© 

* 

O 


pm 

PO 

0 

in 

0 

r- 

© 

O' 

o 


PM 

n 

0 

in 

o 

o 

o 

o 

o 

O 

o 

o 

o 





H 


rt 

«-« 

mi 

■mA 

PM 

PM 

pm 

PM 

C\J 

PM 

* 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 


)N®0'0-<NfOitlft®Ni 


66 


439 18 46 2.0 7235 7435 21463 43114 31929 56285 5421 12891 5901 11024 6889 11377 19838 39019 

440 18 46 4.6 7081 7093 21369 41939 31369 54808 5401 12385 5902 10556 6656 11198 19435 37815 
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LOCAL CHANNEL 16 CHANNEL 17 CHANNEL 18 CHANNEL 19 CHANNEL 20 CHANNEL 21 CHANNEL 22 

SIDEREAL 5500 - 5560 A 5600 - 5720 A 5660 - 6000 A 6290 - 6360 A 6600 - 6640 A 6800 - 6900 A 7130 - 7600 A 

TIME 0 BJEC 7 SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY 
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356 18 38 23.3 6709 10983 5032 8725 921 1898 991 1385 372 570 193 292 1005 1579 

357 18 38 26.0 6586 10898 9857 8622 908 1981 1039 1330 376 560 130 238 1017 1619 

358 18 38 28.7 6718 10797 5008 8878 878 2021 956 1998 327 559 196 298 930 1629 

359 18 38 31.9 6622 10898 9995 8998 883 1966 929 1379 386 591 153 297 963 1683 

360 18 38 39.1 6629 11007 9835 8673 867 1927 911 1950 385 533 151 292 979 1618 
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399 18 43 31.5 7035 12046 5478 9741 990 2245 967 1558 389 683 149 296 1050 1711 

400 18 43 34.3 7364 12109 5747 9623 1049 2183 1072 1544 425 637 188 248 1075 1779 
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596 18 53 3.6 8022 16121 6039 11527 1030 2601 1162 1763 635 730 162 301 1188 2069 

597 18 53 6.3 8106 13912 6055 10731 1075 2518 1111 1695 669 755 169 316 1222 2009 

598 18 53 8.9 7855 13926 5910 11073 1088 2556 1027 1687 621 738 163 326 1205 2011 

599 18 53 11.6 7899 13909 5999 11060 992 2553 1116 1699 650 695 167 291 1181 2002 

600 18 53 16.3 7811 16095 6062 11276 1018 2663 1086 1829 639 695 150 280 1159 2073 
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7949 13984 6038 11028 1144 2581 1189 1779 433 759 175 292 1152 1927 
8036 13883 6002 10971 1037 2493 1144 1622 413 723 163 284 1208 1895 
7733 13366 5898 10811 1050 2440 1092 1679 409 671 161 294 1083 1914 
8033 14291 6143 11473 1066 2640 1145 1819 452 724 170 316 1232 2128 
8206 14470 6403 11602 1152 2680 1121 1961 445 832 161 323 1202 2009 
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LOCAL CHANNEL 30 CHANNEL 31 CHANNEL 32 CHANNEL 

SIDEREAL 9960-10320A 10320-10680A 10680-11040A 
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71933 1170 A 5469 0 1151 
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25 50.7 71997 1152 45798 0 1115 

25 53.4 70995 1137 45325 0 1092 

25 56.1 71863 1193 45079 0 1120 

25 58.8 71307 1158 45176 0 1099 

26 1.5 71521 1161 45084 0 1033 



LOCAL CHANNEL 30 CHANNEL 31 CHANNEL 32 CHANNEL 

SIOEREAL 9960— 10320A 10320-10680A 10680-11040A 

TINE OBJECT SKY OBJECT SKY OBJECT SKY 
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^^O'O'O'O'O'O'O'O'O'C'O-O'O'O'O-O'O'C'Or-f-h-r^fo-f'-h-r-^r-r-^r^f^f'-f-b* 

^P'jMr*J«Mrsl(Mrg(Mrgpg«v«Mfgrgf\jrsjrs(P'JPvj«MPvjPsi< , Vf>4rgfvjfvjrM<Mf\ir\jf\)f>jfvjfMfMfM 


COCOCOCOCOCOCDcO®GOaOCOCOCO®CO®CS90QOOOQ3COCO®COCOQOQOCOCOCDCOGOGOCOi 


o'^o'^oo'oooooooooi 


N W ^ (A N CD 



I 



96 


1 19 18 27 46.4 66027 1308 42074 0 1096 

120 18 27 49.1 65329 1336 41811 0 1044 
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LOCAL CHANNEL 30 CHANNEL 31 CHANNEL 32 CHANNEL 

SIDEREAL 9960— 10320A 10320-10680A 10680-11040A 

TIME OBJECT SKY OBJECT SKY OBJECT SKY 
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p-'Oio^fnr\i^oo'coh»'<jvf\i/\>tf<>fvi-4^ooo'cor«'r-oirvtrvu>'^ , '^ , mfnf<>r^rsjrg 
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mor*'^^®u\<M00^>fNiO>Of^Of , “*^O®«tOh-'frsia0st<-ia)ir»^cDtr»i>ja‘’0r<»O 


crt\j»tr-o«NJir>cDocn>oa'-^'yr , -^< , Niu^^Opniri®^fn'Oa'^>tf^O'fMirNr«»ofO>o 

acracr-ao'cf'o^ooooooooooooooooooooooo^^*^^^^ 


CO 00 OO CO 00 CO ® 00 00 00 CD 00 CO 00 00 00 CO 00 00 00 00 CO CO CO CD 00 CO CO 00 <8 00 00 CO 00 GO CO CO 


'O'0'O®’OOO^'O^^^h*p*r-r»r»F»r*®® ooa 0 CO ® ao ®» eO o»o'O'C P k C'O‘C'O' 

•>* »M "4 >4 H »>4 H rM H mA ^ 
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198 18 31 18.7 2154 1325 2417 

199 18 31 21.4 1958 1403 2181 

200 18 31 24.0 1719 1366 2049 
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236 1 8 3 3 0.7 839 1399 1273 0 AO 

237 18 33 3. A 821 13A6 1183 0 48 

238 18 33 6.1 809 1A21 1160 0 46 

239 18 33 8.8 87A 1377 1193 0 A1 

2 AO 18 33 11.5 8A6 1352 1146 0 53 



LOCAL CHANNEL 30 CHANNEL 31 CHANNEL 32 CHANNEL 

SIDEREAL 9960- 10320A 1O32O-10680A 10680-11040A 

TIME OBJECT SKY OBJECT SKY OBJECT SKY 
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279 18 39 56.5 868 1281 1112 

280 18 39 59.1 799 1397 1167 
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LOCAL CHANNEL 30 CHANNEL 31 CHANNEL 32 CHANNEL 

SIDEREAL 9060— 10320A 10320-10680A 10680-1L040A 

TIME OBJECT SKY 08JECT SKY OBJECT SKY 
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LOCAL CHANNEL 30 CHANNEL 31 CHANNEL 32 CHANNEL- 

SIDEREAL 9960— L0320A 10320-10680A 106B0-11040A 

TIME OBJECT SKY OBJECT SKY OBJECT SKY 
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LOCAL CHANNEL 30 CHANNEL 31 CHANNEL 32 CHANNEL 

SIDEREAL 9960— 10320A 10320-10680A 10680-11040A 

TIME OBJECT SKY OBJECT SKY OBJECT SKY 
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238 16 52 19.2 42 2B4 160 125C 220 2238 306 3728 178 2890 457 8042 769 18245 

239 16 52 21.9 56 387 182 1705 218 2598 299 4377 190 3295 483 8925 893 20305 

240 16 52 24.6 59 353 175 1511 226 2530 326 4201 167 3317 541 8937 963 20563 
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277 16 56 3.7 60 671 110 1810 156 2852 233 6625 123 3669 329 9039 656 20526 

278 16 56 6.6 66 608 156 1629 193 2606 265 6052 157 3166 626 3826 753 19851 

279 16 56 9.1 62 605 169 1597 205 2536 261 6166 165 3227 382 8681 806 19676 

280 16 56 11.8 63 356 139 1529 186 2656 287 6056 158 2986 616 8576 815 19156 



LOCAL CHANNEL 2 CHANNEL 3 CHANNEL A CHANNEL 5 CHANNEL 6 CHANNEL 7 CHANNEL 8 

SIDEREAL 3160- 3320A 3320- 348CA 3480- 3640A 3640- 3800A 3800- 3874A 4034- 4I20A 4120- 4280A 
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318 16 57 8.6 42 260 126 1192 144 1815 195 2967 124 2253 301 6108 558 13769 

319 16 57 11.3 42 299 126 1215 145 1915 216 2969 137 2333 346 6217 608 13602 

320 16 57 13.9 31 291 110 1134 151 1830 215 2937 118 2223 325 6009 500 13319 
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479 17 4 51.8 172 130 622 386 630 3B7 953 529 599 374 1374 865 2470 1817 

480 17 4 54.4 179 123 606 327 619 378 867 561 596 421 1358 846 2351 1829 



LOCAL CHANNEL 2 CHANNEL 3 CHANNEL A CHANNEL 5 CHANNEL 6 CHANNEL 7 CHANNEL 8 

SIDEREAL 3160- 3320A 3320- 3480A 3480- 3640A 3640- 3800A 3800- 3874A 4034- 4120A 4120- 4280A 
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517 17 6 33.6 194 107 597 338 580 376 931 480 631 342 1432 819 2452 1599 

518 17 6 36.3 192 86 639 298 705 361 973 474 582 372 1470 738 2540 1612 

519 17 6 39.0 190 1C9 611 334 701 380 929 581 617 313 1434 718 2439 1493 

520 17 6 41.6 222 103 635 353 686 380 1037 484 644 362 1563 744 2748 1500 



LOCAL CHANNEL 2 CHANNEL 3 CHANNEL A CHANNEL 5 CHANNEL 6 CHANNEL 7 CHANNEL 8 

SIOEREAL 3160- 3320A 3320- 3480A 3480- 3640A 3640- 3800A 3800- 3874A 4034- 4120A 4120- 4280A 

nME SK Y OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKV OBJECT SKY OBJECT 



COIA^-4l\»^NlA^NO^CDOa'0«Nh»a9l/>h^OeD 4.0 ffCMS N 

'OCM©4>0fft-H>frO0'Om(M0'CDm(ft4rftm«-*p-®in®«-»4C v '0P“p--«mw>owc 

(MCMfvjisjevjfvjfVirMAJ/vjfMfMrneftfNrMMCNinjiMCM^rMCMAiAifgcMfMfMfMCMAiiMAirMftj 

iMp-n-(M®p»-*in®(noN.ininh“®ift®®(vjp-»*o>(M(ft®^4'OP»'0ift®f'“4inin 

OCD^<Oi£^N9>«(OOK^0^9<O^U>0>MAin«8vD^flD^«Nnh'^CQh04 

©p-r-p-p-p-p-p-p-p-p-c-p-coKr-p-r-r-p-p-p'-p-op-p-p-r-P-p-P-r-p-P'-r-ccP- 

-4O(vJC'P-®mp'-4®o<no*ift'0p-p»^'ivjm^.o®©‘®®o®4®f*-'O»*o-4O'm 

flOinC0ONOON7>O®OMftN>0Nrt>CM8^-<N-4(«\(fl^O-(O0'H(f|p8^ 

mmin4fft44mmmm«0®'0«0in(n4tn4(ft444mminmin4®m444in’O 


CD O' ^ N 
rv in <c O' 

eft <ft (ft pa 


O rft co 4 

in 

t*\ i<\ (ft 


O O O K 

tn (v in ^ 
(ft (ft m er\ 


p-®®O»Otft*M®.^(VI4-<'0 

r f» r o,-<<r>(ftA/(V<ftm4®<ftrM 

(ftift(ft(ft(ft(ft(ft(ft(ft(ft(ft(ft(ft 


O' CD 
m m 
m co 


-4 (M 

<\» a* 

CO 04 


ift O 
4 m 
(A (A 


-« m 4 O' O' 
Mft O' 

(ft (ft (ft (Cl fti 


ftl 4 

4 

CO 

•o 

4 - in 

4 (ft o 

44 4 

(VJ 

r-CT'r-~*oin4mo' 


(VI ® 

*4 

^4 

f« 

O' 

O' 

4 m 

p- 

m 

r4 «-4 

CM 

-4 O 

in 

<V| 

in 

in p- 

moo 

O' m 

O' 

-NiftAimr-inO'O'® 

m 

r- (ft 

(VI 

O' 


4 

4H 

® (ft 

4 H 

m 

O -4 

(ft 

*0 ® 

*0 

■0 


® in 

>0 O 'O 

® ® 


p- ® ® m <o m m m m 

m 

in sO 

® 

in 

® 

® 

vO 

® ® 

«0 

® 

® ® 

-0 


-HtAoo , 4OC'-4>0>op-omm®*0r'-®(MH4rft-«(Vi(nm 

rNrvj.-H'OcsifA-4,-H<7*min(MC7'<A(A40'(A-<fn®fAO'iA(ft 

iAiAin4iAmmm4mmin4miAiA4mmm4m4mm 


cm m ® p- -4 o 
4 (A *o (ft 4 ® 

lA Ift Ift Ift Ift lA 


M IT fft CD CD 
® (M in -4 fft ift 

uv in m in in m 


O' in p- 
p- 4 
0* O' O' 


® o 

ft- ® 

O' O' 


*0 o 
ft- m 
CO O' 


in cm in 
o o o 


CD O' 
•O (M 

o 


'■sfr-aD'O-^oins^ft-ooo^r-'OooeDcoO'coCT'cnin 
3r-«0^<ninmeoo ,r '‘M'Of-N-0'inm o' P» oh<ocoo 
'(OO^O'O'OO'OO'O'O' C7'0'COOC7'0'0*0'0' O'. O' o 


in^^(ftH'0»O^CN(ftN^Mfttn^OO'OON^OO^-0'Mft(MMOH(y. ) o 

ft-4)0'H0>irin«t»n’t®MN'0(ft'tf(fttn4'UMr4)in'0'0Oin^^in®iftft»-0®inN 

rftift(ft'tf(ft(ftift(ft(ftrt»ft't(ftift(ft(ft(ftiftfftiftfft(ftfft(ft(ftfftrft(ft(ftift.ift(ft(ft(ft(ft(ftift 


O'®O'4iAcniAift4^©cAP-O'p**>0r-(A‘Mcvir*-rM4«0-4f-(nO'4p-mmm(MP-4.0 

lftOOOlft<Otf»'t(ft(0^5oaO'(MO(M>tCD®®^HO«000^(ft>-'lftlftir®N^f4^ 

, ONft*f fc 'C'0'0'ONN^ft»hft*ft»r*'fl«04)'0'OI^'0SP to '0(^ft*K>Oft**0'04)'0h*h 


® 4 p- 

«m cn -o 
m (A m 


rg co O' o' o 
« 4 cm 4 -« cn 
m (ft (ft (ft (ft (ft 


OOOOftlft 

4 <m in in cm cm 
(ft (ft m (ft (ft (ft 


Hin < ft» h 
(ft <t 4 M 4 
(ft (ft n ift n 


H CO ft (ft o ffl 

(a cm cm <a 4 

(ft (ft (ft Ift (ft (ft 


o co in co r— rg 
(ft cm 4 oo 4 
(ft rft (ft (ft rft (ft 


-4 Cft ^ 'O -* 
>ON *t(ft(ft 
(ft (ft (ft Ift (ft 


^inON®-4N 
m o cm <m <m O’ O' 
4 in o o 4 in m 


4NN4 4(ft«0 

tno (ft N >0 4 O 

4 <0 <0 4 4) 4 4 


* O CM O' O' >0 O 
vO f- O' in (ft O' o 
<o <o in o <o in in 


o -4 *vj o* r- *vj «o 
in O' cm in ® *m co 
4 in <c >o in >£ >o 


-4 O' 4) cm 
4 - cvi o co 
»o -o n in 


O' O' o in 
O' ® -4 eg in 
in in ® <o ® 


r— N-0‘(ViO'^tnror-4®mO‘rftO'Ot-*0'(vj4'ft-aDO^in 
0'-rtD®-5'oooo>40oij'm(j'co-4tr'oo'-4Do 

*“4 —4 —4 — H w-4 *4 -4 -4 H 04 ^4 04 -04 m4 H M 


l7-t?'®-*OCMIMOOO' 


r--*on»0'r-ir-r-r-f-in4'Oin®<vi-4(ft(Vi(ftr-r-nip-»r-®grino®(ftr-cDO'0'r- 

r-®0'®®o*o®®o'0'0'0(ft(vn-o^n»®n»ffl®o*o*o^n*®n*o'^o*®n-o*-4^ 

H -4 H *4 ^ H (Vi ^ ^ *4 m-4 M N ftj (VJ ^4 H H H p4 pv 4 H N ^4 f—H pH pH pH nj M 44 H N Ai ft| 


(ft 

o 

p*- 

4 

o 

® 4 

44 CD 

m 

2 

8 

m 

CM®incftOP-fftOP- 

4 

04 

p- 

4 

^4 

® 

m 

^4 

8 

5 

(VI 

O' 

•0 (N 

O' 

4 

p- 

O' 

(VJ 

m 

p- 

o 

(ft 

m 

CD 

f—4 

(ft 


O' 


4 

p- 

o 

CM 

in 

® 

o 

(ft 

<0 

® 


4 

•0 

O' 

CM 

4 


o 

CM 

m 

® 

o 

4 

4 

4 

m 

m 

m 






44 

4-4 

v4 

(Vi 

(M 

(VI 

m 

eft 

m 

m 

4 

4 

4 

4 

m 

m 

m 

m 




4 4 

~4 

^4 

^4 

CM 

® 

® 

® 

® 

® 

® 

r- 

P- 

P- 

p- 

P- 

p- 

p- 

P- 

r- 

P* 

p» 

p*- 

P* 

p- 

p- 

P- 

P- 

P- 

P* 

p- 

p- 

p- 

p- 

CO 

CD 

» 

® 

® 

CO 

CO 

CO 

p- 

f- 

P» 

P- 

p- 

r- 

r- 

P- 

P- 

p- 

P- 

p- 

r- 

P- 

r- 

P- 

P- 

p* 

p- 

p- 

n- 

P- 

P- 

P- 

P- 

p- 

p- 

p* 

p- 

P- 

P- 

p- 

p- 

P- 


p» 

P* 

44 

pH 

44 

4H 

44 


*4 

^H 

44 

(H 


•pH 

^H 

pH 

04* 

ppH 

^4 

p*H 

1-4 

*4 


P— 4 

04 

-* 


44 

44 


44 


04 



pH 



^4 

H 

(V| 

(ft 

4 

m 

® 

h» 

® 

O' 

o 

^H 

CM 

rft 

4 

m 

*0 

P- 

® 

0* 

P 

44 

(VI 

(ft 

4 

in 

® 

p- 

® 

O' 

O 

44 

(VJ 

(ft 

4 

in 

® 


<M 

(Vi 

CM 

(VJ 

(VI 

CM 

CM 

CM 

CM 

(ft 

(ft 

Ift 

<ft 

(ft 

(ft 

(ft 

(ft 

(ft 

(ft 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

in 

m 

in 

m 

m 

m 

m 

m 

m 

m 

m 

m 

in 

in 

m 


in 

in 

m 

in 

m 

in 

m 

m 

in 

m 

in 

m 

m 

in 

m 

tn 

m 

m 

in 

m 

m 

in 

m 

m 

m 

m 

in 

m 

m 


126 


558 17 8 23.6 189 105 640 340 712 360 1049 515 668 316 1621 789 2749 1494 

559 17 8 26.3 210 104 645 373 780 379 1024 551 656 328 1528 789 2740 1551 

560 17 8 29.0 181 107 651 339 754 385 1039 500 689 344 1615 759 2701 1581 
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189 96 692 352 746 370 1067 574 685 376 1641 811 2973 1520 



LOCAL CHANNEL 2 CHANNEL 3 CHANNEL A CHANNEL 5 CHANNEL 6 CHANNEL l CHANNEL 8 

SIDEREAL 3160- 3320A 3320- 3480A 3480- 3640A 3640- 3800A 3800- 3874A 4034- 4120A 4120- 4280A 

TIME SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT 
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638 17 11 58.3 244 104 735 343 817 399 1243 568 747 359 1918 777 3224 1499 

639 17 12 1.0 232 115 677 348 801 363 1123 556 728 363 1738 740 2881 1608 

640 17 12 3.7 231 98 719 344 774 375 1117 547 713 359 1655 818 2906 1561 



LOCAL CHANNEL 2 CHANNEL 3 CHANNEL 4 CHANNEL 5 CHANNEL 6 CHANNEL 7 CHANNEL 8 

SIDEREAL 3160- 3320A 3320- 3480A 3480- 3640A 3640- 3800A 3800- 3874A 4034- 4120A 4120- 4280A 
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677 17 13 42.9 204 124 649 389 746 385 1091 570 716 394 1635 767 3066 1686 

678 17 13 45.6 211 119 697 358 767 407 1196 579 668 343 1816 844 3210 1620 

679 17 13 48.3 225 101 781 396 792 393 1236 54 0 736 376 1861 845 3193 1630 

680 17 13 50.9 237 88 704 365 832 380 1169 554 784 365 1833 850 3239 1625 



LOCAL CHANNEL 2 CHANNEL 3 CHANNEL 4 CHANNEL 5 CHANNEL 6 CHANNEL 7 CHANNEL 8 

SIDEREAL 3160- 3320A 3320- 3480A 3480- 3640A 3640- 3800A 3800- 3874A 4034- 4120A 4120- 4280A 

TINE SKV OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT 


•“* — H ^ H H *4 H r~i p-< pm' P-4 p-I —4 .-4 «— * pH pH *-H 

-NC 00 DN 0 '^O©NlA(V/UM^>C-<m>fl(E| 0 'a^SO«a 5 r\J-' 0 NCr^H(O(fl^^ 

po^^o-j<\i-^,Mp 4 fsi^st{\jfO<<'©^' 0 »o©iri^-»noN‘»oif'rMa*o^oo- 4 f-^»-'cr 

f<ifOf 71 fnfni^^^«fOfrtf^fnpomf« , >fnfnpiNfN>f^poprir«(npaiw>i , OPUfOP»Jf^rPkfnf« , ><*'. rw 


Or-OOrn^LAmu^^'^rOO^rs, 1 

-M <M O ^ O O' ® O' Ifl ® © O' © AJ ^lAfSilA^^rNia‘0®AJAJ-JlA®<M©l/\<Ar»fOU> 
®©f>.®aDh-©^>»©eDf»N©©®©©©r > «®©N>©©©©©©i k »©©©®©©^ M ' 

®®C'®©^N-eo*C0'h*rrtf-Off'(T‘©iAh-(\jJA<\j^mA-©»-<«*<FAjPNj©r-^#\jfA#NJ 

©(Ma*^^r*-a‘©r-*tfa'®^5©'flN'0-j^rovoof^orgh.inf\j©«o^^>o©ir\«-j 

a3NNJN®P*hNhfflO'MD5>ffO'OHWHNO-NOC'0''flSofiCOh®r-Nh 

l/MfliAff'^CO'OM/'5‘* - >-lOl/'«U'^^0'00'00''* l ONir>JJO»tOOU'0'Of w 

©(Ary4 , mAJ‘O®^p< , >A»iAfAh''0®r N '®rsjiA«or>^'»A®f , -»Atr©a , ''O^ , ©^r ,, »®'^ 

fftWAAA( , Ofn( , onfftAf' , iAKiAwmnfi , 'AArnfnpM* , Af«Wfflnfn(^f»w r iAnrt 

r-in®(Nir^fvr^r-«o<fiA(vi^«-<oo^xro®iAh>^oofvjf~--(r' ( M®a'inop»ja'0 

f**in®<7''-®^ir»rA'OfniAh«miAN^’{MmfKjfAff«*tf^®®Ajh-fvjmrJOir\iA«^pgrs( 

r-r'-r^sor-sor-^h-r- ®f*»h-r-K ®®®®®®®®®®®®r«»r»--r**p-p^r“r , -f»r^h- 

r-. -4 u\ r- m in aooinf-o'©oin®inoo , '<j' -o-hcoo o 

cniAlAtAirviAlA©lAlAlAin<OtAiAlAlAir'lAirilAir\«AlAU>lAintf'l/'*OtA4AiAlAlA©tA 

(n^Mo-'tfH^irhmeoMftNco © o r- ® O' ®(Mina'MooiA^(^inO‘^iANNo 

OJpMpHpHp- 4 p-H.- 4 © 

MCO N A <0 rA0*O N<0 (M^H<0 O'M^^OMtNJflO^'J’CDOOlAMtfNOH 

IMh^r-S^OON^MN-'OffllAOf'JCONO'CO^^SmoJlAMJ'OOMO-iO'O' 

roiAO®©AJ«tf’©«Af^©^^^0'0*fVJ®0<A^'h-cniA-<®r-0>0'»AmCM(Mr«»(M^fO 

(MA«VJ®C0^O^MftO^^N*tN©'^Wr-Nf\jf0(\JSPMON<00'00NinNa'O>0 

CO«®r»f fc -©®^®©0*®®0'®CDO'0'0>®0*0*C'0'0'0'0 , ®A-f , “f fc *^*’nY®N®h'- 


inin>fl>OQ*^(»iff i O(00'mNfl)Ci'mff'«(fli»)infno , <omu^ooco«oO'(Mnh 

o'vOir\<’f\j^r-®-^mA-o®iAr^^o®0'®®r^O'OF-»(Njf*-o®'Of^iAp^o®r-® 

fAfAmfnrOfOfOcA«A©m«tnrn<AfnfOPnfArOfAfArrtm^>rro 4 fmmroi , nrifn®mfn 

r^ON.o^-pnrsjo-iiA-^^iA — -HiArno®»rc7'-«^«t®rvjC'( , nh-f\isO^ — Op^®-» 
<A^^r»^rn^iA'-**0<N^*0<’0'O(NJOfnf\j*-i^r-*r^srfNjo®^0'O®fsj(MOf fc '«t 
r*-^-h*.^jf».r~N.^.f , -N®r*-h-h-^®®r , -®h-®^®®©©®h-r^'0^'Or*-p^^©K 


fM(TOOa)-i(NJO'HHO'fMN'-HOH^fMOOOUHO’ 0 'OOHl'j(*lMOOO ''-0 


0©r*o**-^»^oir'^oo*^^OAJir*0'P , “r^—«rsi©orofA'TAJ®©tAA»f*»'0®0'in 

<Mf\j-N(T>0'»-^fSj^-»fAr\j^f\j'>^rnrsjsrO'y4rfM®iAr^inpn«ofArvj»-j©fsj-AOf r »*-*0'm 

njAjrsj<\j.-<rvAjfvrvjf\jc\j<\j<\jf\j<\i(\i<\jf\]<\jr\ir\if\j(\jr\j<\jrvj(\jf\jt\j*-»f , \i< , vi<\ir«jf\i«-*c»j 


inNOi<)NO^mON'»»NN^NeDinfM^lftNO'>Of # 'ON't' 4 ®'J^OSiftNflO^*- 

**> 4 ©®«- 4 *} > p«- 0 ‘fviinh.©fr»iA®»*m* 00 **-.*A- 0 i (\iin®om» 0 ®*-* 4 * 3 © 0 'Aj.^r*-© 
in in in ^*-i-At-»nj<\jrsifA 

■H p^ H H H »N pH pN H H H H *M H H H H H P - p4 pH rJ ^ pH pp 4 pH pH H ^ H H H H H ^ 


p-<r4®*rf , iri'0f , -®^'0'-*njf0 , ^inor-©(7'0— *iNj©^ , m'0^®CT k O-^nifr)'tf-in40f i, “ 
CDffllI3CDa30)C0a)a)J0'9>(MJ'0 , (MM? , ff'OOOOOOOOOO^^ H HHHHH 
oo-O'0'C'0>0'0'0«'0N0«0‘C'0'0*0'0'0r^r-r^r^^N.r-r«-f-h-r-r-N.h-r-r-.»^h- 



718 17 15 32.8 2C9 126 745 415 842 388 1175 566 789 343 1910 836 3255 1643 

719 17 15 35.5 232 118 781 342 822 365 1247 608 742 353 1880 842 3208 1722 

720 17 15 38.2 234 118 771 373 779 374 1167 566 727 352 1819 831 3108 1707 



LOCAL CHANNEL 2 CHANNEL 3 CHANNEL 4 CHANNEL 5 CHANNEL 6 CHANNEL 7 CHANNEL 8 

SIDEREAL 3160- 3320A 3320- 348CA 3480- 3640A 3640- 3800A 3800- 3874A 4034- 4120A 4120- 4280A 
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997 17 28 1.4 325 127 1056 416 1135 436 1711 644 1065 428 2663 938 4721 1913 

998 17 28 4.1 322 128 1046 409 1144 484 1658 674 998 396 2511 937 1886 

999 17 28 6.8 278 123 949 412 1091 483 1538 634 937 403 2442 1003 4338 1951 

000 17 28 9.4 ' 274 162 930 41C 1097 436 1565 640 1044 416 2456 938 4227 1839 



LOCAL CHANNEL 2 CHANNEL 3 CHANNEL 4 CHANNEL 5 CHANNEL 6 CHANNEL 7 CHANNEL 8 

SIDEREAL 3160- 3320A 3320- 3680A 3480- 3640A 3640- 3800A 3800- 3874A 4034- 4120A 4120- 4280A 
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1038 17 29 51.6 308 139 960 622 1082 636 1676 655 1061 390 2666 935 6367 1898 

1039 17 29 56.3 285 128 918 676 1123 656 1672 705 960 619 2368 961 6093 1959 

1060 1 7 2 9 5 6.9 2 69 1 56 9 6 1 6 6 6 1 08 8 6 6 6 1 6 3 2 6 69 9 3 7 6 2 6 2 2 6 7 9 8 3 62 35 1 963 



LOCAL CHANNEL 2 CHANNEL 3 CHANNEL 4 CHANNEL 5 CHANNEL 6 CHANNEL T CHANNEL 8 

SIDEREAL 3160- 3320A 3320- 3480A 3*80- 3640A 3640- 3800A 3800- 3874A 4034- 4120A 4120- 4280A 
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LOCAL CHANNEL 2 CHANNEL 3 CHANNEL A CHANNEL 5 CHANNEL 6 CHANNEL 7 CHANNEL 8 

SIDEREAL 3160- 3320A 3320- 3480A 3480- 3640A 3640- 3800A 3800- 3874A 4034- 4120A 4120- 4280A 
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1118 17 33 26.3 364 153 1002 505 1159 504 1584 716 1033 455 2483 1107 4532 2054 

1119 17 33 29.0 305 152 999 428 1144 473 1614 674 1035 438 2635 1004 4579 2079 

1120 17 33 31.6 328 142 987 468 1105 462 1647 668 1138 433 2512 1021 4484 2053 
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1198 17 37 1.0 364 151 U06 530 1313 535 1821 727 1186 466 2896 1121 5208 2196 

1199 17 37 3.7 343 123 1167 500 1359 509 1826 743 1230 435 2890 1044 5527 2232 

1200 17 37 6.4 368 135 1175 470 1282 493 1890 782 1215 455 2943 1116 5237 2194 
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236 17 38 43. 0 383 163 1266 475 1427 549 1966 753 1332 481 3078 1081 5724 2222 

237 17 38 45.7 377 145 1313 494 1517 517 2091 787 1402 538 3289 1104 5897 2305 

238 17 38 48.4 402 149 1358 521 1475 569 2212 773 1421 460 3220 1100 5948 2213 

239 17 38 51.1 399 177 1298 511 1484 550 2072 738 1387 518 3204 1090 5873 2228 

240 17 38 53.7 385 137 1299 499 1458 502 2086 774 1364 455 3152 1120 5962 2192 
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SIDEREAL 3160- 3320A 3320- 3480A 3480- 3640A 3640- 3800A 3800- 3874A 4034- 4120A 4120- 4280A 
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12TB 17 40 35.6 394 158 1335 528 1445 546 2021 736 1307 499 3195 1096 5910 2284 

1279 17 40 38.3 393 141 1356 512 1503 605 2157 793 1371 513 3259 1127 6006 2283 

1280 17 40 41.0 397 158 1339 513 1490 555 2154 754 1399 477 3407 1067 5930 2323 



LOCAL CHANNEL 2 CHANNEL 3 CHANNEL 4 CHANNEL 5 CHANNEL 6 CHANNEL 7 CHANNEL 8 

SIDEREAL 3160- 3320A 3320- 3480A 3480- 3640A 3640- 3800A 3800- 3874A 4034- 4120A 4120- 4280A 
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LOCAL CHANNEL 9 CHANNEL 10 CHANNEL 11 CHANNEL 12 CHANNEL 13 CHANNEL 14 CHANNEL 15 

SIDEREAL 4280- 4440A 4440- 4600A 4600- 4760A 4760- 4920A 4920- 5080A 5080- 5240A 5240- 5400A 

TIME SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT 
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158 16 48 44.4 1448 32372 1839 41824 2705 55753 2293 68073 3582 75692 981 17738 j 4583 95335 

159 16 48 47.1 1427 31884 1843 41020 2857 54602 2341 68021 3647 74404 965 17424 4486 94018 

160 16 48 49.8 1449 31701 1815 40721 2898 54945 2428 68099 3782 74737 969 17467 4723 94253 
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197 16 SO 29.1 1517 32473 2030 42320 3012 56067 2561 68364 3955 75650 1003 17603 5013 95621 

198 16 50 31.8 1453 32624 1831 41898 2722 55373 2322 67869 3624 75294 939 17401 4577 94619 

199 16 50 34.5 1367 321S3 1700 41966 2621 55914 2206 68793 3441 75456 935 17690 4268 95551 

200 16 SO 37.2 1334 32749 1653 41846 2483 55706 2189 69429 3228 74816 873 17358 4045 94679 
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SIOEREAL 4280- 4440A 4440- 4600A 4600- 4760A 4760- 4920A 4920- 5080A 5080- 5240A 5240- 5400A 

TIME SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT 
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318 16 57 8.6 1045 22772 1384 28591 2092 38261 1774 46895 2648 51176 704 11610 3246 65503 

319 16 57 11.3 1050 22527 1316 28874 2026 37475 1630 45804 2676 50326 707 11510 3281 63973 

320 16 57 13.9 1052 21962 1353 27046 1961 36148 1702 44420 2635 48199 725 11031 3136 61415 



LOCAL CHANNEL 9 CHANNEL 10 CHANNEL 11 CHANNEL 12 CHANNEL 13 CHANNEL 14 CHANNEL 15 

SIDEREAL 4280- 4440A 4440- 4600A 4600- 4760A 4760- 4920A 4920- 5080A 5080- 5240A 5240- 5400A 
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440 17 2 36.0 1637 2340 2069 2900 3126 3942 2689 4759 4250 5232 1132 1169 5244 6790 
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517 17 6 33.6 4096 2640 5138 2789 7398 4019 8516 5273 9145 4836 2646 1223 11154 6524 

518 17 6 36.3 3976 2526 5323 2638 7625 3924 8507 5275 9338 4837 2632 1216 11223 6320 

519 17 6 39.0 4231 2499 5116 2735 7579 3960 8475 5159 9393 4965 2682 1141 11510 6458 

520 17 6 41.6 4515 2560 5954 277C 8291 3976 9204 5282 10477 4974 2973 1182 12784 6391 
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558 17 8 23.6 4695 2559 5845 2780 8387 4004 9259 5267 10298 4921 2960 1233 12624 6350 

559 17 8 26.3 4470 2583 5632 2775 8215 4066 9032 5285 10044 4938 2867 1174 12195 6417 

560 17 8 29.0 4754 2638 5885 2768 8329 3984 8995 5272 10215 4875 2784 1160 12432 6477 
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LOCAL CHANNEL 9 CHANNEL 1C CHANNEL 11 CHANNEL 12 CHANNEL 13 CHANNEL 14 CHANNEL IS 

SIDEREAL 4280- 4440A 4440- 4600A 4600- 4760A 4760- 4920A 4920- 5080A 5080- 5240A 5240- 5400A 

TIME SK V OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT 


Pcoxt.®corg.opo.4 ^ 

IT'NO'^'O^'fO'CO^O^ffl^OC'OirN' 


o 

M 

p >t 

44 

in 

4 - 

PO 

<g 

* 4 - 

m 

o m 

o 

O 

in ^ 

O' 

O' 

in 

in 

44 

<M 1 

TO 

TO xt 

m 

xt 

* 9 ” *• 

xt 

m 

xt 

«t 

* 4 - 

>0 

m 

<f in 

© 

O 

© © 

o 

© 

© 

© 

© 

© 

© 

© xO 

xt 

© 

IM CO 


-4 

pg 


in 

fM 

p 

44 

pn 

pn 

CO xt 

xt 

in 

in 

® 

m 

xt 

44 

^ e* 

p 

P 

O' P 

m 

o 

O' 

O' 

© 

<M 

m 

co co 

PJ 

CM 

— (V 

pn 

© 

rg 

rg 

m 

>t 

xt 

m m 

•■4 

44 

—4 44 

-4 


— I 


^4 

*4 

44 

•4 -4 


* n-m 


- -t xt if' tn 
I *0 <0 © >6 


o 

rg 

•4 

P- 

m 

pg 

44 in m o 

pg P- rg pg rg p- 

44 

0* 0* p 

44 

xO 

O' m 

m 

xt 

® 

® 

44 

xO 

in 

>4 

xt 

p 

m 

pg pg pn 

P 

© 

O' 

© 

CO 

4 

O * O O' O' 

m ® 

>4 

«t 

*e pg >t 

44 

pg -4 

m 

P 

pg O' 

m 

0 

O' 

O 

44 

p 

•-* 

m in 

in 

xt 

to m 

pg 

© 


rg 

44 

rg 

pg pg 

44 *4 

pg 

pg rg 

44 44 

44 

r4 

pg 

- 

pgpgpgrgpgrgpgm 

pg 

pg 

<g 

pg 44 

pg 

44 

pg 

^4 

44 

pg 

pg 

rg 

44 

rg 

pg rg 

pg 

pg 

44 pg 

pg 

rg 

in 

o 

o 

pg 

pn 

CD 

o 

rg 

o 

« 

in 

o 

xt 

p- 

xO 

in 

in 

p 

m 

® 


m 

p 

® 


m 

xO 

pg 

O 

X© 

m 

m 

m 

pn 

rg 

xt 

in ro 

m 

un 

in 

m 

•t 

pg 

xO 

co 

® 

p- 

o 

ffl 

p- 

pn 

pg 

o 

m 

in 

pg 

«£ 

in 

P 

O' 

O' 

p 

xO 

® 

in 

pg 

44 

m 

® 

X© 

xt 

© 

0 

in 

p 

pn © 


© 

-4 



pn 

xt 

xO 

p- 

pn 

m 

«P 

m 

o 

rg 

m 

pg 

44 

O' 

® 

o 

44 

•t 

® 

O' 

® 

O' 

0 

pg 

0 

O 

44 

pg 

m 

44 

fg 

m 

in 

© in 

44 

44 

m 

m 

pn 

m 

m 

m 

m 

m 

m 

m 

pn 

rg 

m 

m 

pn 

pn 

pg 

rg 

m 

pn 

m 

pg 

pg 

pg 

pg 

pn 

m 

m 

.-n 

m 

m 

m 

m 

m 

m 

pn 

pn m 

pn 

m 

m 

o 

co 

pn 


pg 

X* 


pg 

xt 


O 

® 

pn 

co 

o 

m 

® 

in 

* 

p 

O' 

xt 

xt 

p 

O 

pg 

in 

O' 

O' 

m 



44 

0 

0 

xt O' 

in 

un 

xO 

® 

44 

m 

© 

>9- 

o 

xO 

® 

xt 

m 

m 

in 

rg 

xt 

xt 

® 

o 

p 

rg 

p 

O' 

O' 

O' 

in 

xt 

O' 

® 

in 

® 

® 

© 

rg 

© 

O' 

pn 

TO O' 

m 

P 

to 

O' 

CO 

O' 

44 

O 

44 

® 

o 

o 

o 

CD 

o 

o 

O' 

O' 

O' 

O' 

® 

o 

O' 

® 

® 

0 

O' 

O' 

® 

co 

® 

® 

O' 

O 

0 

0 * 

0 

TO 

TO O 

O' 

O' 

xt 

xt 

4f 

<t 

in 

in 

in 

x9- 

in 

in 

m 

xt 

xt 

in 

*t 

•t 

xt 

«t 

xt 

in 

xt 


-t 

in 

xt 

xt 

xt 

xt 

xt 

xt 

xt 

xt 

in 

xt 

xt 

xt 

xt in 

xt 

xt 

H 

© 

pg 

o 

m 

pg 

O 

® 

xt 

O' 

pn 

xt 

*t 

*t 

pn 

» 

® 



xO 

pg 

® 

m 

p 

m 

O' 

xO 

xt 

m 

m 

p 

Xt 

0 

0 

0 

TO 

m xt 

pn 

© 

m 

in 

m 

in 

pn 

rg 


® 

o 

O' 

O 

o 

xO 

o 

m 

r\ 

® 

44 

® 

m 

O' 

® 

rg 

p 

0 

in 

>0 

44 

0 

44 

44 

0 

O 

0 

pg 

CO 

0 4 

TO 

rg 


pg 

in 

CO 

P 

rg 

X* 

44 

>9* 

p 

44 

pn 

44 

o 

pg 

xt 

xt 

m 

xO 

rg 

pg 

m 

m 

p 

m 

-0 

pn 

P 

® 

0 

xt 

in 

xO 

in 

TO 

pn 

O' co 

O 

0 

r4 


#4 

4j 

no 

pn 

pn 

pg 

pg 

rg 

rg 

O 

44 

pg 

44 

44 

o 

o 

o 

44 

pg 

o 

O 

O' 

0 

0 

44 

O 

0 

44 

—4 

44 

44 

44 

44 

pg 

rg rg 

44 

44 



-4 





44 

44 

44 




1 

44 

" 



44 

- 





»4 

“ 



44 





44 


“ 

44 44 


** 

TO 

CD 

© 

co 

p 

xf 

pg 


44 

00 

O 

m 

H 

xO 

pg 

® 

O' 

xO 

O' 

<t 

xO 

pn 

O' 

xO 

in 

O' 

in 

O' 

O' 

rg 

pn 

© 

O 

© 

P 

xt 

— • ig 


TO 

O' 

© 

xO 

p 

to 

p- 

in 

® 

o 

in 

® 

xO 

o 

xO 

rg 

xO 

O' 

m 

in 

xt 

m 

>0 

xt 

p 

in 

pg 

44 

CO 

x© 

O' 

pn 

® 

0 

© 

xt 

© 

pg O' 

xt 

O 

m 

<t 

•t 

xt 

m 

pn 

X* 

m 

in 

«t 

xt 

xt 

m 

in 

in 

m 

xt 

xt 

*t 

m 

•t 

in 

xt 

xO 

xt 


xt 

xt 

xt 

m 

in 

in 

xt 

pn 

© 

pn 

in *t 

xt 

«t 

in 

m 

in 

in 

in 

in 

in 

m 

in 

in 

in 

in 

in 

in 

in 

m 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

in 

un 

in 

m in 

un 

un 

m 

pg 

p 

o 

pg 

o 

p- 

xf 

o 

xO 

m 

rg 

o 


® 

in 

pg 

xt 

® 

xt 

O' 


in 


® 

pg 


pg 

rr> 

xt 


© 

in 

in 

pg 

pg 

O TO 

un 

© 

P 

O 

pn 

in 

co 

m 

P- 

m 

xt 

o 

o 

m 

xO 

o 

O 

O 

xO 

in 

in 

O' 

O' 

xt 

O' 

44 

44 

m 

p 

p 

4t 

0 

P 

® 

44 

© 

p 

© 

Ct m 

in 

© 

P 


O 

x* 

<x> 

44 

o 

in 

in 

p* 

*t 

m 

® 

xt 

o 

O' 

<t 

rg 

p 

xO 

xO 

P 

m 

44 

xt 

in 

pg 

in 

xO 

® 

44 

O' 

rg 

TO 

pg 

© 

O TO 

TO 

© 

O' 

o 

o 

o 

o 

44 

44 

o 

o 

o 

o 

o 

o 

o 

o 


O' 

O' 

O' 

O' 

o 

O' 

O' 

O' 

O' 

O' 

0 

O' 

O' 

O' 

0 

0 

0 

O' 

0 

0 

X- O 

O' 

O' 



f4 

44 


44 

44 

4-J 

44 

44 






























p 

pg 

O' 

p 

o 

o 

m 

gp 

rg 

m 

in 

xt 


® 

xt 

r- 

pg 

m 

p 

® 

p 

in 

pg 

xt 

p 

xO-t 

pg 

xO 

in 

xt 

0 

in 


0 

O 

CO -A 

pn 

TO 

CO 

—i 

in 

in 

O' 

o 

® 

o 


rg 

44 

xO 

o 

o 

CO 

44 

O' 

44 

o 

pg 

® 

rg 

pn 

® 

O' 

in 

xt 

O 


44 

pg 


rg 

rg 

in 


— xt 

pn 

O' 

O' 

-4 

•«a 

o 

o 

o 

o 

o 

o 

44 

44 

o 

o 

rg 

O 

44 

o 

rg 

44 

44 

o 

o 

O 

0 

O' 

44 

44 

pg 

44 

0 

-4 

44 

pj 

rg 

44 

rg 

44 44 

44 

44 

m 

«4“ 

xt 

xt 

xj- 

xT 

xt 

x9* 

xt 

xt 

xt 

xt 

xt 

xt 

m 

xt 

>t 

xt 

xt 

xt 

•xt 

xt 

xt 

xt 

m 

xt 

xt 

xt 

xt 

xt 

xt 

xt 

xt 

*t 

xt 

xt 

xt xt 

xt 

xt 

<n 


O' 

to 

44 

pg 

O 

P*x 

o 

o 

sp 

xt 

xt 


o 

m 

® 

in 

m 

in 

® 

® 

xt 

® 

xt 

® 

p 

m 

® 

O' 

pg 

xt 

O' 

O 

0 

in 

pg ® 

xt 

pg 

xt 

in 

© 

•t 

44 

co 

in 

xp 

o 

o 

xO 

44 

® 

pg 

o 

in 

o 

m 

m 

O' 

pg 

m 

m 

0 

m 

0 

in 

>4 

O' 

pn 

CD 

® 

44 

tn 

p 

pg 

m -t 

p 

«-4 

O' 

og 

O' 

m 

pg 

xfr 

in 

px 

xt 


in 

in 

o 

xt 

44 

o 

xt 

pg 

xO 

p 

O' 

m 

m 

-4 

-t 

in 

•—» 

xt 

in 

O' 

44 

pg 

rg 

44 

xt 

TO 

pg 0 

p 

TO 

co 

O 

CO 

O' 

o 

o 

o 

o 

o 

O' 

O' 

® 

o 

O' 

o 

O' 

CO 

® 

® 

® 

O' 

® 

® 

® 

® 

co 

O' 

CO 

® 

co 

O' 

0 

O' 

O' 

O' 

0 

0 0 

CO 

TO 





4J 

44 

44 






























-- 



p 

•0* 

O' 

in 

m 

m 

«e 

xO 

in 

in 

o 

xO 

o 

o 

xt 

o 

r- 

p 

H 

»o 

44 

O' 

p 

•t 

^4 

p 

CD 



44 

m 

in 

rg 

0 

xt 

pn 

O' O' 

m 

O 

O' 

TO 

pg 

o 

PV) 

o 

co 

o 

«t 

O' 

o 

«t 

m 

pn 

m 

in 

p- 

xt 

<n 


® 

p 

m 

O 

P 

x£ 

O' 

O' 

m 

P 

in 

m 

O 

O' 

© 

© 

p 0 

© 

O 

to 

p 

CO 

O' 

® 

co 

p» 

® 


p- 

px 

p* 

® 

CO 

® 

p- 

® 

O' 

O' 

o» 

® 

® 

® 

P 

® 

® 

P 

® 

® 

P 

00 

p 

co 

TO 

TO 

O' 

CO 0 

O' 

O' 

rg 

pg 

pg 

pg 

eg 

pg 

pg 

pg 

pg 

rg 

pg 

rg 

pg 

pg 

pg 

pg 

pg 

rg 

pg 

pg 

pg 

rg 

rg 

rg 

rg 

pg 

pg 

pg 

rg 

pg 

rg 

rg 

Pg 

rg 

rg 

rg 

pg m 

eg 

pg 

O 

o 

X* 

© 

in 

® 

o 

o 

® 

p* 

xO 

<0 

xO 

xt 

® 

pg 

P 

O' 

o 

® 

44 

•t 

* 0 

m 

in 

m 

m 

O 

in 

m 

O 

O 

pn 

m 

pn 

O 

O' © 

© 

m 

xO 

© 

x* 

p 

xO 

m 

m 

44 

m 

m 

m 

4 

*t 

in 

<t 

o 

P« 

m 

pg 

o 

O' 

P 

xO 

44 

P 

■»4 

in 

O 

® 

P 


© 

xt 

xt 

pn 

© 

O O 

un 

TO 

rg 

x9* 

pn 

in 

O' 

rg 

xtf* 

xO 

in 

CD 

P- 

o 

m 

in 

xt 

xt 

O' 

p 

rg 

44 

O' 

P 

® 

p 

O' 

O 

pn 

44 

O' 

44 

xt 


xt 

pn 

© 

© 

O TO 

pg 

44 

xO 

© 

xO 

© 

xO 

p- 

p> 

xO 

xO 

xO 

xO 

in 

o 

xO 


o 

in 

in 

•o 

xO 

xO 

in 

in 

in 

in 

O 

xO 

X© 

in 

X© 

X© 

© 

© 

© 

© 

© 

P © 

© 

© 

© 

© 

eo 

© 

x^ 

pg 

pg 

p» 

o 

xO 

m 

*t 

rg 

«t 

® 

pg 

P- 

44 

pg 

>o 

o 

p 

in 

p 

ce 


pg 

0 

p 


pg 

0 


xt 

rg 

pn 

pn pn 

rg 

O 

o 

in 

O' 

pn 

in 

® 

•«■ 

4T 

>0 

•o 

p- 

o 

pn 

® 

CO 

rg 

P* 

pn 

44 

o 

CO 

O' 

44 

p 

ig 

CO 

® 

p 

p 

0 

xt 

rg 

O' 

m 

© 

© 

© © 

un 

•t 

xO 

© 

xO 

xO 

p- 

xO 

p- 



«o 

in 

in 

P- 

xO 


P- 

X0 

p 

p 

p 

in 

in 

p 

xO 

p 


xO 

X© 

X© 

p 

X© 

© 

in 

© 

p 

© 

xO P 

© 

p 

eg 

pg 

pg 

pg 

pg 

pg 

pg 

rg 

pg 

pg 

pg 

pg 

pg 

rg 

pg 

pg 

pg 

rg 

pg 

pg 

rg 

rg 

rg 

rg 

rg 

rg 

pg 

pg 

pg 

pg 

rg 

rg 

rg 

pg 

pg 

eg 

pg rg 

rg 

pg 

to 

«t 

in 

*t 

co 

44 

P- 

o 

pg 

p» 

in 

rg 


■t* 

<r 

o 

O' 

o 

O' 

pg 

xt 


^4 

<0 

O 

p 

•t 

® 

O' 


eg 

O 

O 

co 

rg 

O' 

xt «t 

0 

P 

o 

<r 

*t 

in 

m 

p* 

o 

o 

in 

o 

p- 

in 

<t 

® 

o 

4-1 

o 

xt 

o 

p 

o 

xt 

xt 

pg 

n. 

co 

0 

p 

pg 

O' 

© 

© 

in 

© 

in 

•4 

m m 

© 

0 

H 

© 

CD 

pg 

m 

® 

® 

44 

44 

«t 

xt 

p* 

o 

m 

o 

44 

O' 

x£> 

O' 

pn 

in 

p 

xO 

O 

>0 

p 

pn 

p 

xO 

O' 

0 

pg 

44 

O' 

pn 

P 

xt in 

O' 

p 

in 

>t 

xt 

m 

in 

m 

in 

in 

in 

in 

in 

xt 

«t 

m 

m 

in 

*t 

xt 

«t 

m 

in 

xt 

xt 

xt 


xt 

in 

xt 

xt 

xt 

in 

tn 

in 

•t 

m 

in 

tn m 

xt 

xt 

O' 

p 



P- 

m 

o 

p*» 

>t 

44 

® 

xt 

44 

® 

•t 

44 

® 

in 

pg O' 

xO 

m 

0 

p 

m 


p 

xt 

*■4 

p 

xt 


® 

in 

rg 

O' 

© pn 

0 

p 

® 

<t 

P 

o 

rg 

in n 6 

pn 

in 

® 

44 

pn 


C' 

4* 

xt 

p 

O' 

rg 

in 

® 

0 

m 

xd 

CD 

x9" 

>© 

0 

rg «t p 0 rg 

un ® 

J, 

m 

— 1 

pg 

pg 

pg 

pg pn 

m pn x$- 

xt 

xt 

xt 

in 

m 

in 

in 






44 

44 

pg pg pg.pg 

pn 

m 

m 

in 

-t 

xt 

xt 

in in 

un un 



o o o 

o 

o o o o o 

o 

o 

o 

o 

o 

o 

o 

44 

44 

«4 

44 

44 

44 

44 

44 

44 

44 

44 

44 

44 


44 

44 

44 


44 

44 

44 44 

rg 

pg 

^ 4 

4* 

44 


44 

44 


44 

44 

44 

44 

44 

4 

44 

44 

4-4 

44 


44 

44 


4! 

44 

-* 

44 

44 


44 

44 

•* 

44 

-* 



»4 

— * 

44 44 


^4 

p 

P 

p 

p- 

p- 

p- 

p- 

p- 

p* 

p» 

p“ 

p- 

P- 

p- 

p- 

P* 

p- 

p 

P 

p 

p 

p 

P 

P 

p 

p 

p p p 

p 

p 

p 

P 

p 

p 

p 

p p 

P 

p 


*■4 


44 

4H 

44 

44 

44 


4 4 

44 

44 

I4j 

44 

|4 

44 


44 

44 

»“4 

44 

^4 

44 

44 


44 

4 4 



44 


-* 

44 


-• 


—* 44 

44 



pg 

pn 

xt 

in xO 

p- ® 

o 

o 

44 

pg 

m 

xt 

in 

•o 

p 

® 

O' 

o 


rg 

m 

>t in xo 

P 

® O' 

0 

4J 

pg pn >t m © 

P TO O' O 

o o o 

o 

o o o o o 

44 

44 

44 

■4 

44 

44 

4H 

44 

44 

44 

rg 

rg 

rg 

pg 

rg 

rg 

rg 

pg 

pg rg 

m pn 

m 

pn m 

pn m 

pn pn pn xt 

<o <o <o 

xO 

xO xO 

xO «C xO 

•£ 

>0 


X© 

xO 

4 

xO 

<o 

•0 

xO 

xO 

xO 

xO 

xO 

« <0 <0 

«o 0 *o 

«© 

© 

3© 

© © © © 

© © © 

© 


162 


13353 6425 


LOCAL CHANNEL 9 CHANNEL 1C CHANNEL 11 CHANNEL 12 CHANNEL 13 CHANNEL 14 CHANNEL 15 

SIDEREAL 4280- 4440A 4440- 4600A 4600- 4760A 4760- 4920A 4920- 5080A 5080- 5240A 5240- 5400A 


•4 


»- 

© m\ o 

P- 

fp o 

P- 

© 

4 

4t 

rg 

o 


P* 

p^ 

© 

-H 

•© 

pH 

co 

rg 

in 

40 

40 

fH 

© 

Pp 

© 

<n 

o 

rg 

rg 

m 

m 

pH 

l_> 

f» pH O' 

o> 

-h rg 


rg 

4 


© 

40 

m 

in 

O' 

o* 

OO 

O' 

© 

m 

m 

in 


m 


P- 

rg 

PPl 

© 

© 

40 

«o 

4© 

m m 

P-' 

UJ 

4 in 4 

Ml 

4© in 

© 

g> 

r- 

in 

in 

4© 

4© 

4© 

in 

-t 

p* 

4© 

4© 

•4- 

40 

g> 

g> 

*■ 

in 

in 

in 

g> 

40 

tn 

in 

in 

•O 

in g> 

in 

“5 

O 

© © © 

40 

© © 

© 

40 

40 

vO 

o 

g> 

gj 

4© 

4© 

o 

o 

g> 

g> 

40 

4© 

g> 

g> 

40 

40 

g> 

4© 

40 

g> 

40 

o 

40 

4© 

4© g> 

4© 


eg © m 

g> 

co in 

m 

in 

4<P 


ro 

09 

r- 

in 

in 

* 

in 

© 

tn 

p» 

pH 

rg 

p* 

PH 

>0 

o 

rg 

00 

«t 

g> 

pH 

© 

m 

pg 

© 

> 

4* — o 

H 

in © 

CD 

O' 

r» 

o 

p- 

in 

© 

© 

o 

o 

r» 

co 

pH 

© 

© 

eg 

>0 

pH 

rg 

o 

rg 

m 

pp 

© 

g> 

CD 


© in 

rg 

* 

g> 4* in 

00 

O' P- 

© 

ph 

00 

CO 

m 

o 

4t 

pg 

r» 

fc 


g> 

ro 

4^ 

o 

4© 

rg 

© 

g? 

r» 

O 

pH 

m 

4© 

in 

rg 


© gj 

O 


rg rg rg 

rg 

m m 

rg 

mi 

* 

in 

-o 

g> 

g> 

<© 

in 

In 

in 

m 

in 

in 

in 

in 

in 

40- 

in 

in 

O 

g> 

4© 

in 

m 

in 


«i m 

4fr 


pH pH —* 

pH 

ph ph 

pH 

ph 

p-i 


P>4 

pH 

pH 

pH 

-H 

pH 

-H 

•pH 

pH 

pH 

pH 

pH 

pH 

-H 

pH 

•H 

pH 

pH 


-H 

«H 

pH 

pH 

pH H 

pH 


►- 

co 


in 

in 

rg 

o 

m 

© 


pH 

pH 


40 

>«■ 

p- 

rg 

© 


g> 

* 

p4 

u 

* 

co 

pH 

rg 

00 

o 

m 

in 

g? 

fP 

Pp 


4* 

00 

Ml 

in 

rg 

g> 

<o 

«^ 

m 

UJ 

rg 

pH 

m 

rg 

rg 

pH 

rg 

rg 

rg 

ro 

pg 

rg 

m 

rg 

rg 

pg 

m 

pg 

rg 

rg 

rg 

n 

CD 

~ 4 


pH 

'" 4 



pH 

"■* 

-* 



’■* 

”* 

pH 

pH 

"■* 

pH 


— 

" - 

pH 

o 

4© 

© 

© 

m 

o 

rg 

© 

© 


p* 

o 

pp 

p- 

o 

r* 

>0 

4t 

© 

m 

m 

4^ 

> 

pH 

© 

m 

o 

fp 

O 

o 

rr 

rg 

o 

rg 

oo 

-© 

pH 

in 

<© 

4^ 

m 

r*- 

m 

4© 

sc 

o 

co 

o 

o 

pH 

rg 

© 

O 


pp 

00 

in 

in 

4© 

m 

in 


g> 

4^ 

4t 

in 

in 

m 

rg 

m 

m 

m 

rn 

rg 

m 

in 

m 

m 

ro 

rr 

m 

m 

m 

pn 

m 

m 

m 

m 


p- 

rg 

© 

00 

+ 

m 

pH 

co 

o 

© 

in 

o 

o* o 

rg 

P- 

fP 

o 

rg 

r» 

P- 


m 

HP 

CO 

rr 

CO © 

rg 

rg 

rg 

m 

rg 

«H 

rg 

pg 

rg 

rg 

rg 

rg 

rg rg 

pH 

pH 

pH 

pH 

pH 

pH 

-H 

^H 

•H 

pH 

pH 

H 

pH pH 


o 

in 

co 

© 

o 

O 

co 

pg 

•fr 

© 

© 

O 

pg 4t 

rg 

O 

© 

pg 

pH 

rg 

m 

rg 

in 

fp 

CO 

rr 

m mi 

* 

in 

m 

m 

© 

© 

© 

r- 

in 

© 

*■ 

m 

m rg 

m 

rr* 

rr 

m 

rr 

rr 

rr 

rr 

(T 

rr 

rr* 

rr 

M"> rr 


tf 3 

tn 

rg 


© 

© 

•H 

Ml 


>- 

rr 

pH Pg 

pH 

© o 

o 

o 

pp 

o 

* 

rr 

rg 

* 

* 

pH 

rg 

o 

Ml 

rg 

o 

in 

«* 

© 

© 

© 

Ml 

00 

o 

in 

4* 

f- 

pH 

f- rg 

o 

U 

© 

r» -4 

CO 

co rr 

CO 

rg 

rg 


pH 

O 

pg 

f- 

eg 

rg 

f- 

o 

Ml 

O 

fp 

o 

o 

pp* 

© 

fH 

m 

pH 

pH 

© 

f* 

© 

o 

© © 


UJ 

© 

pH O 

© 

O pH 

o 

O 

pH 

o 

rg 

rr 

O 

pH 

© 

O 

pH 

© 

rg 


pH 

pH 

o 

pH 

pH 

o 

o 

M3 

pH 

© 

o 

f» 

© 

O © 

eg 

-> 

OD 


in in 

* 

in in 

in 

© 

in 

m 

in 

in 

in 

in 


in 

in 

4t 

in 

m 

in 

in 

m 

in 

in 

in 

in 

n 

in 

* 

in 

4f 


in 4fr 

in 

O 

© 

rg p“ 

in 

CD O' 

o 

o 

rg 

o 

•* 

pg 

rr 



00 

n 

rg 


o 

m 

oo 

o 

*T 

m 

rr 

00 

M> 

in 

in 

in 

fP 

© 

n © 

rg 

> 


eg rr 

© 

© © 

o 

© 

eg 

P- 

in 

© 

pH 

© 

© 

4* 

pH 

rr 

o 

rg 

m 

rg 

rg 

in 

rr 

O 

© 

© 

fp 

© 

4t 

o 

* 

© 4* 

«*• 

XL 

in 

pg ^ 

pH 

m pH 

pH 

CO 

in 

co 

© 

© 

-f 

pH 

00 

© 

in 

CD 

rr 

© 

00 

in 

in 

pp* 

in 

o 

O 

O 

4* 

f» 

© 


CD 

Ml pH 

in 

in 

o 

o o 

o 

pH pH 

o 

o 

rg 

rg 

rr 

rg 

M"l 

rr 

rg 

rg 

rg 

rg 

rg 

rg 

rg 

rg 

rg 

rg 

rg 

rr 

rr 

rr 

m 

rg 

rg 

rg 

pH 

pH pH 

^H 


pH 


pH 

pH pH 


-4 

•H 

pH 

<-4 

pH 

pH 

pH 

*H 

-H 

pH 

pH 

pH 

-4 

pH 

pH 

pH 

-H 

-H 

pH 

pH 

pH 

pH 

pH 

-H 

pH 

pH 

pH pH 

pH 


u 

UJ 


CO 

o 


CD in H B m o 
cn co in — • so 
*4 mi tn in o © 
in in in in in in 


cm rg >4 «4 r- o 
NMniOOh* 
if) N CO O N <0 
in in m in in in 


in oinNO^ 

m in *o © in © 
in m m in m in 


W (MO N -*H 
m h- r- O' ® ® 
■oinMnoin 
in m in in in m 


CO 00 O' o o ^ 

r*p o © <g in © 
© in in in © tn 
m in in m in m 


Mi b O' rr nj ^ 
•OONiD-tO 

© m © © © © 
in in m in m in 



o 

pH m 

co 

o © 

co 

© 

in 

© 

f- 

rr 

Ml 

pH 

CO 

rg 

pH 

CD 

Ml 

© 

co 

© 

in 


© 

tn 

o 

o 

00 

rr 

M3 

in 


co © 

fp 

>- 

in 

© pH 

rr 

rg rg 

f- 

in 

4fr 

CO 

rr 

pH 

fp 

© 

fp 

© 

© 

© 

4* 

© 

M3 

M3 

f- 

f- 

rg 


in 

M3 

fp 

o 

© 

fp 

o 

4^ O 

© 


© 


in 

rr o 

M* 

© 

CD 

© 

rr 

rg 

M3 

© 

03 

30 

o 

O 

r- 

CO 

CD 

O 

P- 

gf 

© 

o 

rg 

pH 

fpp 

pH 

CO 

© 

n 

rr rg 

© 

IS) 

© 

© © 

© 

o o 

© 

© 

o 

o 


pH 

pH 

o 

O 


pH 

pH 

o 

o 

O 

pH 

o 

o 

O 

—4 

pH 

pH 

pH 

pH 

O 

o 

o 

o o 

© 




pH -H 



pH 

pH 

pH 

pH 

pH 

pH 

pH 

*H 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH 

pH pH 




o 

fp rr 

+ 

o © 

rg 


pH 

* 

Ml 

Ml 

M3 

rg 

4fr 

in 

rg 

<4- 

o 

in 

o 

rg 

© 

pH 

o 

44 

•4“ 

M3 

m 

M3 

© 

© 

© 

Ml -4 

© 

u 

o 

fp fp 

rg 

>t Ml 

rg 

© 

© 

o 

f- 

* 

© 

rg 

K 

© 

rg 

oo 

00 

in 

Ml 

O 

o 

00 

M3 

fP 

in 

rg 

o 

fp 

fP 

o 

© 

rg Mi 

rg 

UJ 

pH 

pH pH 

rg 

rg -< 

eg 

rg 


rg 

M3 

rg 

rg 

pH 

pH 

p4 

rg 

pH 

pH 

pH 

rg 

pH 

pH 

pH 

pH 

o 

pH 

rg 

rg 

rg 

rg 

rg 

rg 

rg rg 

pH 

”3 

CO 

>r 

* 

* 

' t 4 1 

* 

** 


* 

•4- 

4* 

4t 

>4- 

44- 

•4- 

44- 

44- 

•t 

' t 

44* 

4t 

44- 

+ 

-4“ 

44- 

>4 

44 

«4 

44 

*4 

*4 

44 

44 -4 

•4 



4fr co 

O 

in © 

pH 

M3 

in 

o 

rg 

co 

rg 

< 


© 

44* 


44- 

M3 

m 

in 

fp 

© 

in 


© 

fp 

CO 

in 

44 

© 

O 

pH pH 

fp 

> 

© 

* rg 

co 


pH 

rg 

p 4 

co 

© 

O 

co 

rg 

© 

rr 

44* 

■H 

© 

CD 

© 

O 

© 

in 

-4 1 

© 

m 

f- 

co 

•4 

M3 

tn 

© 

© © 

© 

* 

Ml 

pH rg 

>* 

-4 © 

M3 

O 

© 

Ml 

in 

44* 

Ml 

rr 


rg 

pH 

rg 


© 

© 

o 


© 



«4 

44 

in 

M3 

pH 

co 

*4 

rg oo 


<S) 

CO 

CO CO 

co 

© co 

00 

© 

© 

o 

o 

O 

o 

O 

O 

O 

o 

O 

© 

© 

© 

o 

© 

© 

O 

O 

o 

O 

o 

O 

o 

© 

© 

0* oo 

© 









pH 

«H 

pH 

pH 

pH 

"4 

"H 

pH 

pH 




pH 



pH 

pH 

pH 

pp 

pH 

pH 

pH 






o 

UJ 


CO 

O 


co cm m ® 

IT ^ CO 

r- cd O' co 
rg rg rg eg 


(M«f O O 
OfflQ'f 
© 00 © © 
<M <\j (NJ (M 


h h to m 
mi -h *4 
^ O' © © 
eg eg rg rg 


O' o O' 
in © eg rg 
O' co O' co 
rg rg rg rg 


O' nj r- o 
O CM -* w* 
O* O' O' O' 
eg rg rg rg 


u o pg m 
rg co Mi eg 
O' O O' o 
eg rg rg rg 


n co rn 
- O «o 
O' r- o* 
rg rg rg 


O' r- <4 
n oj n 
co oo o* 

rg rg rg 


O' oo m 

in © 4 

rg ig rg 


in m O' 
r«* m in 
O' O* O' 
rg rg rg 


* 

m 


© 4 —• mi 
© r- co r*“ 

O' -o ® 

in m in in 


i-l f* ^ *H 
eg co -h — 
m rg r- rg 
© © in © 


eg O' r- rg 
O' ® rg O' 
N O' O 

o -O N N 


in o mi O 
^ O' rr 
O O' O' 
fp f- © o 


O * O O' 
O' rg -- m 
O' O' *0 O' 

go © © © 


©-*«-• m 
© oo rg mi 
r- co O' co 
® <6 vO <6 


ror^rgrrsTOr-cor- 

©©comco©co©4 

O-^rgrgrgOO'COm 

fpr-r-fpr—f''©©© 


4 © «4 
O' © rg 
m 4 4 
>o © © 


f- f* 4 © o m> o 

O © © © m eg —* 

iu © © © © © fp 

n rg rg rg rg pg rg 

CD 

O 

ifl«OOWNN 
> n^(7*OMn 

* BON 

</> 


crogjeomrgen^ 

to m in ® w (*un h 

©fpfpfpfHfp©© 

rgegrgegcgegegru 


rg^m«or»»^f^< 
© 4 eg 40 f-©in 
^ (*l N O K HZ' 
c-innin-oininm 


4 <g oo co 4 in o 

h h - \ O CD 

N N N <0 N N ^ 
rg rg rg rg rg rg rg 


4 \t mi © O' »■* tn 
g> m o> co rg o* © 
in f- in 4 © © in 
m in in m in in m 


n(Ml/'N'0®>ON 

4 M 43 rg co rg r- 4 

rgrgrgrgrgrgrgrg 


Mn ® o> n ® w o 
tnr a -mh*»4<nmo 
f» 4 4 © in © co o' 
tntnmintnminm 


co o co 4 in -« rg 
r- r- co 4 co o p- 
O N O N N 

eg rg rg rg rg rg rg 


4 co f» fp 4 r* ® 

Nrtrr-O'r-'O'J- 

r- r- m m © -h o 
in in in in >r in m 


'0^^^p-0'NiftNonir«Hnoo*N-tfsoi'nn»on®B-<'t'00'N^p-© 

H^-HrtNrgNnnnn^^^-fuMDin —*PH,^pHrgrgrgrgM3Mirr4 

rgrgpgpgfgrgrgrgrgrgrgrgfgrgrgrjrgrgrgrgfnporommcnmnmirimmmmmm 

H H H pH >g *4 ^ H H ^ H H H H H pH H ^4 >4 H «N pN m! H p< pH ^ pN 


-<Nn^in®K®0'O-*Nn^i/ig)N®0'OH(Mn^ir®N®(PO^M( 


• 4 m © 


444444444tnininininininintntn©©©©©©©©©©f“f“fpfprpfpfp* 

©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©©© 


163 


677 17 13 42.9 5026 2627 6333 2844 8735 4141 9909 5558 10937 5021 3137 1283 13449 6618 

678 17 13 45.6 5117 2724 6760 2879 9699 4168 10723 5727 12093 5118 3335 1260 14482 6605 

679 17 13 48.3 5496 2769 6925 2965 9754 4287 10673 5607 12086 5087 3603 1295 14943 6667 

680 17 13 50.9 5488 2753 6797 2920 9861 4168 10735 5615 12247 5079 3526 1218 14894 6702 



LOCAL CHANNEL 9 CHANNEL 10 CHANNEL 11 CHANNEL 12 CHANNEL 13 CHANNEL 14 CHANNEL 15 

SIOEREAL 4280- 4440A 4440- 4600A 4600- 4760A 4760- 4920A 4920- 5080A 5080- 5240A 5240- 5400A 

TIME SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT 


'0CD , «0'i0N'fl'0©^lft^SOO^OC^O>0h , NB0®®h , '0'0C0'0'fl®®^®^ , ‘ 

0000000000000000000000000 y ' ** » .* a .« .* a a .a 


« r- 'w v w h< w w v i — 

«0 ^ tO 0 >0 'O 0 0 *0 0 0 0 


ITS ^ ^ -$■ 


4 

® 

O' 

o 

4 in 

o 

o o 

nj 

404 

0 0 4 

o 4 

fNJ 

0 

o 

CO 

4 in 

p 

-4 0 

0 

CO 

CVJ 0 

0 P 00 

4 in 

m 4 

INI 

-4 

p 

4 >0 


co 

rg 

• 4 NO 

rg O' 0 

0 in 

4 

4 

in 

4 

4 4 

in 

o 0 

in 

000 

0 4 )S 

p p 

" 

rJ 

m 4 

" 

«— « «4 

** 

M M 


• ^4 

f -4 M< 

H p 4 

-4 -4 

0 

P 

4 

P 0 

in O' 

p 

P P- 

4 

0 

O ni 

p O' 0 

oo oo 

0 

f —4 

4 

P 

fvj P 

m 4 

-t ^ 

o 

O' 

P CO 

0 0 in 

O' in 

PsJ 

«M 

0 

PO 

0 rg 

0 

rg rg 

0 


rg rg 

rg rg rg 

pg pg 



■"* 

"** 


** 

Ml M 


"* 

Ml M 


m 4 —m 

0 


O' 

O' 

o p- 

4 

0 o 

rr 

o 

m mh 

in pg o< 

>o in 

O' 

—4 

in 

in 

o o 

4 

r- 0 

p 

O' 

M- CO 

O' co m 

O' P 

—4 

0 

0 

0 

0 yf 

4 

«o in 


in 

in 0 

gj 0 s O' 

O' o 

0 

0 

m 

0 

0 0 

0 

0 0 

0 

rr 

0 0 

® ® 

0 4 


*O'-4O00cop-4004 

imMvC'ffltn-MoooiM 

>0<trgc0'0f»><0'#fnfn^ 


<00pgrgrvj00O'p“0 


>00 


in 

>0 

in 

O' 

p'- 

_4 

m 4 

»n g> 

'O 

m -c 

o 

pg 

pg o* 

O' M- P- 

0 0 

pg 

^ co 

0 

0 rP 

rp in oo 

fp 

0 O P- 

pg 0 

0 

P 

m 

CO 

n- 

•O 

pg 

O' -g* 

n* 

* N 

m 

p» 

P- rg 

p~ pg 

O 0 


0 rP 

P- 

yt — 

— O' — 

0 

0 0 

pg 

o* <m 

rg 

pg 

Ml 

o 

pg 

f 4 

pg 

pg pg 

pg 

Ml M«l 

pg 

pg 

m- pg 

» 4 NO 

pg rg 

pg 

O 

rP 

—4 

o pg 

^ — rp 

fp 

O M- 4 - 

pg pg 

in 

m 

in 

in 

in 

in 

in 

in in 

m 

in in 

in 

in 

in in 

in m in 

m in 

in 

in 0 

0 

0 0 

0 0 0 

0 

0 0 

0 

0 0 

rg 

O' 

O' 

CO 

co 

'J- 

p- 

o m 

rg 

'J' oo 


p* 

in mh 

-4 IP N 

eg >r 

O' 

CD 

0 

0 

0 *■ 

PPf 4 

00 

oo rp 

O' 

0 4 * 

O' 

o 

-4 

CO 

h- 

'O 

FM* 

O M* 

pg 

co m 

r- 

—4 

•O m 

00 00 f* 

in >j- 


pg 

fM 

00 

0 O' 

0 00 0 

o 

0 eg 

M^ 

O O' 

in 

O' 

0 

4 

p^ 


00 

P- (P 


f 4 m 4 

in 


m 

pg oo pg 

pg cp 

O' 



00 

rp P- 

0 0 pg 

o 

rg pg 

P- 

P- O' 

pg 

-4 

F-l 

m 4 

f -4 

rg 

f 4 

Fl H 

pg 

m <n 

pg 

pg 

pg pp 

rp m ■& 

+ up 




*■ 

•g- rp 

N^f 4 

m 4 

-4 —1 

—4 

-4 O 




*■* 

m «4 

m »4 


—* —4 

“ 


M -4 

M^ 

m 4 m 4 

. 

M^ 

f 4 

** 



— 






4 

o 

m 

m 

pg 


o* 

in p- 

in 

rg O' 

p- 

O' 

rp in 

pg in m- 

O P» 

h- 


rp 

rp 

o rp 

P P O' 

4 *, 

rp 4 

P- 

0 pg 

O' 

0 

0 

m 


PO 

O' 

rP <r> 

in 

P- o 

•o 

o 

— o 

pg O' >o 

0 oo 

in 

0 

pg 

O »P 

O co O' 

4 * 

P- 0 

O' 

0 pg 

p 

co 

p 

>0 

r- 

h- 


O' P- 


yQ CO 

O' 

p- 

P- > 0 

^ g> 

0 0 

in 

0 

0 

r- 

r» o 

0 p* 00 

P- 

0 ® P 

O' P- 

in 

in 

in 

in 

m 

in 

in 

in in 

m 

in in 

m 

in 

in in 

in m in 

in in 

in 

0 

0 

0 

0 0 

0 0 0 

0 

0 0 

0 

0 0 

0 

pg 

m 4 

yO 

g- 

p- 

O' 

m pg 

sO 

oo co 

o 

gp 

F-l 

p- 0 ® 

o co 

in 

CO 

O' 

rP 

co 

ro O' — 

P- 

O' O' 0 

-4 00 

p 

p 

•0 

r- 

m 

ro 

p- 

rg M_« 

O' 

pg o 

F -4 

O' 

rP O 

pg -4 p- 

pg — * 

0 

O' O 

** 


CO >J- F -4 

pg 

rp rp 

co 

fp o 

o 

0 

m 

pg 

rg 

O' 

o 

in O' 

r- 

vj- PI 

pg 

O' 

O'.-t 

•tO'O 

O rP 

0 



pg 

«X 5 0 

CD rp — 

f -4 

pg pg 

pp 

P- f 4 

fJ 

o 

O 

o 

o 

o 

o 

o o 

o 

m 4 fm 4 

M-l 

o 

O fM 

F-i mm rg 

pg rg 

pg 

— i 

pg 

rg 

f 4 Ml 

O O O 

O 

o o 

o 

o o 

F-l 

- 


—i 





F-l 

M^ M >4 

—4 

f -4 

M^ —1 


"" 




•— i 


— 1 M^ F— 


F.M- 


"" 

OO 


m 

o 

O' 

p- 

>0 

o pg 

<0 

O' 


pg 

'T O 

0 O' ® 

pg o 

O' 

O' 

0 

rg 

p- p- 

•ton 

4 * 

yf P- 


pg O' 

0 

O' 

in 


00 

O' 


P- 00 

o 


in 

M — 1 

p- «o 

-in o 

+ o 

o 

m 4 

rp 

O 

rp —4 

o O' r- 

pg 

pg 0 p» 

CO 4 “ 

0 

pg 

pg 

F -4 

pg 

pg 

pg 

pg pg 

't 

m rg 

pg 


pg in 

-H rg rP 

pg m- 

pg 

pg m 

rp 

rg rP 

>r rv rp 

4 - 

<p rg rg 

4 - fp 

4 

4 

4 


g- 

't 

'S' 

+ 


45 * 

>#• 

yf 

+ yf 

>t * 'fr 


* 




•i- 

4 - 'J' > 

4 - 

4 - 4 - 

4 - 

4 * 4 - 

o 

0 

co 

f*- 

o* 

in 

g> 

PM W 

in 

in >f 

g 5 

PO 

o -* 

in co 0 

m — « 


pg rp 

P- 

P- O' 

0 4-0 

M -4 

fP -4 

0 

pg O' 

pg 

Ml 

O' 


p- 

pg 


^ P- 

O' 

co m 

p* 

O' 

m in 

rg oa pg 

O O' 

* 


o 

pg 0 

co O' pg 

0 

pg O' 

P- 

o pg 


0 

0 

pg 

CO 

o 

in 

m in 

h- 

in pg 

gj 

co 

M-. -P 

in O' m 

>}• rp 

O' 

pg g 

O' 

rp P» 

®o- 

o 

-4 pg 

fp 

4 - o 

o 

O' 

O' 

O' 

O' 

o 

O' 

O' O' 

O' 

o o 

O' 

O' 

o o 

OO-i 

—4 F-l 

—4 

F^ 

-*■ 


-< O 

O' O* O' 

O' 

O' O' 

O' 

O' O' 

m 4 









F -4 F 4 



m 4 *«4 

F-l —4 —4 

—4 — 1 

M^ 

F -4 

-4 


-4 m-I 







'0<MHineoin'Oin^(M^tf'«T<\iM'00'^<MO^'f®a , o^r*-0‘0'U''wco rt 'Ocoo< 

fnm'Oo<Mr»'Ow^Mf'(o»rMfl*MU>fflor'ocvjir'Ninr*ff'ino'OMj‘flOP«jh-«tfio 

O’O'O'^O'fflO'O^^OflJ^^O'iycOOOCr^C'O'CDffO'O’O'OO'COffioDOOO'® 

rgrjfgpgrvjrgrvj0fgrgrnrgrgrgrgr\jr\jr<>rnfgpgfgrgcgrgfg<g<Nj<Ti(grgrgfgHi0rorg 

rg<D0— «(\jrgrr0inC'-a-p-fg4O(7'O'0-4004O-4inoo'-4Of\icoO , 0rvjO'0<D 

r“'0'0*0'0«0<0'0O'0t^r^>0r->0N-r , -f , -^r“r'CDr».c0f^r-r-r~^)«0.C'0'0'0'0O>0 


164 


0 

0 

m 

(P 

P» 

0 

03 

fM. 

p- 

0 

4 O 

P- 

0 

-4 rg 

0 

—4 

rg 

o o 

f -4 

in 

0 

4* 

O' 

CO 

P4 

CO 

p“ 

>a 

0 

co 

co 

4 

0 

pr o 

00 

f4 

0 

pg 4 

MFl 

r- 

p» 

P- 

r- 

p- 

P* 

r» 

fM SO 

P- 

P- 

0 

P- 

r^ 

CO 

a? 

0 p- 

CO 

CO P» 

PM 

pg 

pg 

pg 

pg 

rg 

pg 

rg 

pg 

pj 

pg 

pg 

pg 

rg 

pg 

pg 

pg 

pg rg 

pg 

rg.rg 

rg 

o 

0 

f4 

rg 

F -4 

0 

rg 

0 

pg 

O' 

0 

O' 

m4 

O' 

m 

0 

-4 rg o 

CD 0 


o 

0 

m 

rp 

^4 

rg 

f4 

pg 

4 

o 

P“ 

0 

r- 

0 

O' 

0 

0 O 0 

—4 r— 4 

eg 

in 

fp 

o 

CD 

PP 

4 

4 

f4 

rg 

0 

CO 

0 

4 

0 

4 C3 

CO 

F —4 

4 

pg 4 

0 

in 

0 

0 

4 

0 

0 

0 

0 

0 

0 

0 0 

0 

0 

0 

0 

0 0 0 

0 0 

0 

0 

pg 

O' 

0 

<M 

O 

0 

3 

0 

r* 

4 

P- 

4 

pg 03 

0 rg CP 

0 rg 

O' 

rp 

0 

CO 

— i 

4 

r- 

O' 

pg 

0 

n 

O 

m 

0 

CO 


0 

0 

O' 

F -4 

4 P^ 

o 

0 

0 

0 






•4 

F— 

pg 

rg 

eg 

rg 

0 

pi 

0 

0 

4 

4 4 

4 

PP 

m 

rp 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 4 

4 

-4 

-4 

—4 

•* 

—4 

m4 

—4 


F -4 

-4 

—4 



m4 

—4 

F -4 

—4 

^4 

-4 

f -4 Ml 

fI 

P“ 

P“ 

P“ 

r- 

P* 

P> 

PM 

P* 

p- 

P* 


P- 

P* 

P- 

P- 

p- 

P» 


P* 

P“ P*- 

P- 

-* 



-4 



f 4 

m 4 

-4 

-4 

M -4 

—4 

f —4 

f —4 

-4 

ff 4 

-4 



M 4 M 4 

m 4 


rg 

rp 

4 

0 

0 

P- 

co 

O' 

o 

M 4 

pg 

m 

4 

0 

0 

P* 

co 

O' 

O -4 

rg 

03 

oo 

co 

00 

CO 

oo 

CO 

co 

oo 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O' 

O O 

O 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

P- P- 



-oos-NO'.omoir'OMT'nO' 

«® 0 >TC 7 'NIM- 4 ro"M^N(MrvrY\N 

pop-r-p-p-p-cocoecp-p-coccf-o 




p-p-p-p-f-pp-r-Pr-p-pM 

-4 m4 m4 m4 

l'ONCDO‘O^Nff\^tf\^)N 
>0000 — — -4-* 

•pppppppppppp 


'i 


718 17 15 32.8 5536 2829 6697 2922 9503 4371 10711 5728 12064 5242 3462 1353 14494 6845 

719 17 15 35.5 5411 2719 6652 2959 9657 4300 10768 5778 11939 5268 3348 1255 14728 6893 

720 17 15 38.2 4879 2705 6499 2995 9365 4291 10036 5643 11542 5296 3214 1273 13970 6880 



LOCAL CHANNEL 9 CHANNEL 1C CHANNEL 11 CHANNEL 12 CHANNEL 13 CHANNEL 14 CHANNEL 15 

SIOEREAL 4280- 4440A 4440- 46C0A 4600- 4760A 4760- 4920A 4920- 5080A 5080- 5240A 5240- 5400A 


rr\ 



o m»-i-*-«o i| >*<*'irvrNJ 9 s F'*tfv«*Oirkrvj<n-^» 0 - 4 < 7 <~«<\jao 9 *O«*r> > >rt > -O *4 min ^ m 

LU a5®CD«©hffl{J'OK®^C0a0MaO009'ff'0'C0OO05C0i«<Ohff'OO0'H0' 
“> 'O'OOO'O'O •C 'O 
CO 

a 

> ^iA-jff'Orgrra3rgw^inf\jr*“roco«OCT'inh--^*—NfN"a30^f*-'^QO»/'f*-ooro^ 

^ com<M«-'iAir(®ootDirM/>'t(*)'tflom^N>tflo >*o iA<oMn«u\o<oocoHN 
cn ^>r^ir\o<5inc-0OKNNNNN(f0'O^scDr»N««NMna''flO'f^^ 


NlANlAh>OlAO''O^I^I/''t'OM«( l OO>tin»OCD7 , ff^®^'0(Mr'(J'COna5in 




co 

o 


^^lA-4Mni/>iriO'NNlA'OOff'«(7'0'NHi-SNOONMOM<'^^’0-<'0 
v oKmf*-^po^o-^ooir\N.fnrg40u^^(>%i’^coa'^PM^)Ofn<Nj^oC‘mC‘cs» 

*: rri^^ifir-NiANO^cDO^ffla'O^^fnmo^flO^cocoooM^irM^ntn 


I 


►- sf »-i «> P-- ^ P- O 

U ITO^O'I^O^ 

UJ »4 m -N r4 f<l N (\J 

-1 in in in in in m in 

co 

O 


O'^comao<crvj(7«'-<s0 
mtn — in *■ nj m *© * © 
njfumfnr^— <©>mn*»f© 
minininininininnin 


KNMCOflrt-OOH 

-*0--inro«fa't\o 

minininininininm 


inmo«0i*'^'0^ 

(M-00(7‘'C® , 'J - ^ 

ininininminininin 


* 

on 


fv ^ O CO © N l\JO^O* ,< ff'®©0 ^NlT®iOOffl©^fM'00'ffi®hO©©HOJ 

o®«o^<r©-»tH(?o'©oo!7'©aN©<y(Nj'NJO©irK©ino©Mc*'f't^ 


rvj-A^fMfnmfnrofnn^rn^sf-^m-vfmin^myj-m^^mm^^iriinfnfnrvjnjM 


•o^f\jin^-oo«o*or^O'inh-o s 'Ocoinin-^fnf\)o>com^aD — in-*inincoCT*«nm 

hi r*-ao^cor>-r-h-o'cor-<T>cx>co®r , -oococ7'Ocoa'ocDcrco(7'a'coa*cracoa‘-4 

"5 intninininininininininininininoininin.oininsnintnininininininininin>o 

ao 

o 

> 0-<OM{M/'^0'®OM»OtCl®NV5®0®'Or*0'MNOCO<OaO'^®( < 'C07H 

* 'O^NO>tiri©©10^0©0'VOO©l f l©'-i| , -ONlOCr-<^'#(?NOffl^O^ 



H- O O' © ® © ® ^NOO" < ©lA4 , OC'fU--0' ®©^u>«0inir\0>0©0^'# , '0»0(7' 

U ^rgo'f'^ H '0^coinuMf\NO‘®M<Mco^®Mw^O'««r^>}'infnomNtfiN 

co 

O 


^0'OOhN^<HN-N'trgino>^u>«o«tON®triOO'©©nr©N(y'^0®' 
v o-tf-(nr*-'t'Oin>oor-'^c>o<\jcoo>omco-o^o^>t , OfMino*^^f , -'Oinfn( 

* inin^O'W'O (M<t if'O' *^--»pn«Nio«0'0»tP^Nt<Na'CM'MO'-HmNfo— •ointor*-- 

l/> 0'{T<M7 , 000000'-H-Np4^^(M(MfvjlM^-Hp40^^-<MN-'00'^< 


K- (Nn»H«IO (?©P»-0 

U 

UJ O'O'CJ 1 ® ®o 0>0 O'® 

“> {vjrgrgcvjnjmfNjfnrgiM 

<o 

o 

S ^ O' M ^3 N (7 1 in O' O' 
> ^0'0coa'**l©-*»n0' 

^ OBinO’Nfn^rj^^ 

m NO-O'O'Or-^n-r-r-r- 


OH^MM^flOOin©< 7 - 4 ^ 

^'OO'NN^^inaNO'in© 

ooc'oo'cr^o'ooooo 

rgfn<Njmfsj<vfOCyjff*mro<^>fn 


sonj®'0©0'^OinN(Din 

HH-<^i«ios^inoN®'0 

r-acon-incininr'-^oO'O 

r^r-r-r'-r-cccocoaoaococor'- 


inn>®©^N©<fio<>NO' 
PsiaorgO'0'0*-‘0(7'pncoo 
«-*OC'©~<~*©<-*000© 
© © fsj © © © © © © © © © 


-«0'OLnr*-f©»-<crinfnin® 

•^®f i »©ffl«tiO®^* , ©’0© 

h<^(7’®N^MnO(MM 

n-r*»r-f»r*cocon-n-r«.on“ 


♦— 0©0'©f»^©<0^® 

u m^r«-0'^cNj^fn«*'* 

UJ CONNh^«ffl«K00 

fMfM(Mf\JfM(MINfMrsJfM 

CO 

o 

-4<0<O^M^ | JM)nio 
>* mm'Oa3inr--c-o«*-* 

* ^ m o n (T o ® s ® ^ 

«/> in m m m in *o ® m in <o 


«$• in 

H«cnr»rMOfsjo®ocr®N 

r-coooao^coh-cocDooaoajco 

njpgiMfvjfvjfvrsjnjfMfMeMrgfM 


nj'Or-inr-rvj^mcDininrvrw 

®-i®^o«f*'0^®(riMo 

>0'0^)<?-0>0'0'0'D'0'0'<J<0 


(> n ffl © o ® O' cr co o «o in 

0 ^(\J®OMn©© 0 -^N 

0'®B0'fflCD®®ffl^0'N 

M^njNnjMMMnJMMN 


mp^coincDn«-«raDO<<'J'0 
O'ln^NOO'OONM®® 
Hoo^wON^niftinin 
-o <j ■>o -o o o ~o ^ n in in in 


0'innj0‘^©0'^j©on-'»- 4 r'®-^ffl©<Mffl©M0'®i\jcr'0©OK©o®©*-< 


0©<0®^^'00‘lM©NOm©B»-©>00'-«^M>fM©^0©'0®' J ’f'Off , N 

<- 4 -^^in©®m N^- 4 HNnjMM©©©©«jvf^m®in© —* 


inininininininin' 





^4Pom*^in'0^aaa*o^nji i ^«tm>oh-oo^o^njpn<tf'm>o^flD^‘0-^nj»n^in 
MMftinjNNNNN©m©©©©© ©©©^^^^^^^^^^inm©in©in 
h-n-h-r^r-P^r^r'-r^^r^^-h-r^r^r^r-n-r-r-r'-^r^r-h-n-h-h-r-r-n-r-^r-f*. 


165 


756 17 17 14.7 5963 2757 7469 3129 10636 4471 11863 5941 13250 5267 3799 1322 16282 6881 

757 17 17 17.4 5851 2814 7366 2926 10481 4403 11490 5855 12919 5446 3736 1275 15762 6792 

758 17 17 20.1 5725 2778 7195 3053 10457 4409 11541 6069 12944 5274 3657 1304 15753 7066 

759 17 17 22.8 6280 2700 7928 3098 11362 4529 12472 6140 14430 5457 3992 1328 17214 7104 

760 17 17 25.5 6183 2825 7560 3121 11284 4519 12088 6038 13723 5435 3915 1343 16869 7057 
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798 17 19 7.4 5300 2700 6791 3002 9923 4442 10966 5762 12084 5330 3452 1313 14442 6929 

799 17 19 10.1 5682 2840 7093 3073 9893 4491 11154 6049 12609 5345 3605 1349 15087 6912 

800 17 19 12.8 5774 2882 7222 3036 10269 4502 11652 5979 12981 5417 3656 1342 15486 7125 
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999 17 28 6.8 7036 3121 9095 3392 12644 5106 14397 6734 15921 5999 4603 1425 19606 7749 

1000 17 28 9.4 7194 3156 9146 3259 12990 4940 14524 6585 16074 5984 4571 1524 19833 7916 
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1039 17 29 54.3 6924 3181 8859 3364 12680 4985 14020 6705 15565 5979 4490 1470 19304 7837 

1040 17 29 56.9 6753 3096 8788 3424 12491 5073 14209 6598 15399 6019 4461 1494 18905 7863 



LOCAL CHANNEL 9 CHANNEL 10 CHANNEL 11 CHANNEL 12 CHANNEL 13 CHANNEL 14 CHANNEL 15 

SIDEREAL 4280- 4440A 4440- 66006 4600- 4760A 4760- 4920A 4920- 5080A 5080- 5240A 5240- 5400A 
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1157 17 35 11. 0 7745 3433 9762 3625 13826 5431 16317 7155 17386 6515 5094 1561 20991 8496 

1158 17 35 13.7 7300 3385 9432 3615 13131 5351 15258 7399 15985 6405 4641 1689 19179 8516 

1159 17 35 16.4 7374 3354 9606 3791 13392 5387 15811 7343 16329 6443 4783 1660 19965 8565 

1160 17 35 19.1 7283 3307 9466 3703 12970 5482 15371 7198 16264 6402 4696 t620 19531 8462 



LOCAL CHANNEL 9 , CHANNEL 1C CHANNEL 11 CHANNEL 12 CHANNEL 13 CHANNEL 19 CHANNEL 15 

SIDEREAL 4280- 4440A 4440- 4600A 4600- 4760A 4760- 4920A 4920- 5080A 5080- 5240A 5240- 5400A 
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1237 17 38 45.7 9804 3560 12353 4106 17742 5949 20239 3043 22111 7208 6339 1790 26687 9524 

1238 17 38 48.4 9947 3839 12935 3934 18197 5859 20793 7969 22435 7091 6592 1761 27643 9695 

1239 17 38 51.1 9841 3612 12421 3961 17713 5720 20189 7861 22024 6950 6367 1655 26921 9426 

1240 17 38 53.7 9631 3664 12083 3891 17277 5791 19570 7857 20971 6851 6335 1782 26152 9269 



LOCAL CHANNEL 9 CHANNEL 10 CHANNEL 11 CHANNEL 12 CHANNEL 13 CHANNEL 14 CHANNEL 15 

SIDEREAL 4280- 4440A 4440- 46C0A 4600- 4760A 4760- 4920A 4920- 5080A 5080- 5240A 5240- 5400A 
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1277 17 40 32.9 10216 3620 12832 4028 18218 5823 20701 8166 22461 7289 6642 1797 27405 9651 

1278 17 40 35.6 9731 3695 12374 3994 17555 5983 20202 8077 21809 7214 6429 1810 26628 9655 

1279 17 40 38.3 10102 3753 12581 4046 17858 5791 20691 7772 22725 7090 6562 1748 27418 9580 

1280 17 40 41.0 10024 3661 12945 4049 18171 5950 20838 7913 22666 7059 6510 1751 27676 9376 



LOCAL CHANNEL 9 CHANNEL 1C CHANNEL 11 CHANNEL 12 CHANNEL 13 CHANNEL 14 CHANNEL 15 

SIDEREAL 4280- 4440A 4440- 4600A 4600- 4760A 4760- 4920A 4920- 5080A 5080- 5240A 5240- 5400A 
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LOCAL CHANNEL 9 CHANNEL 10 CHANNEL 11 CHANNEL 12 CHANNEL 13 CHANNEL 14 CHANNEL IS 

S IOEREAL 4280- 4440A 4440- 4600A 4600- 4760A 4760- 4920A 4920- 5080A 5080- 5240A 5240- 5400A 

TIME SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT 
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m-4^'0MTU\HA0"O0"OMO'«'^0‘fflm 

0‘®®®®^^^p»jmfVir«j(\j&‘r*0'0'®© 

rO©©®r<>©©©©fO©rO©<MMrs|Csjfvi*M 


oiP'Ocri\^®(M®(Tisr>o>-<0'0®i3^o 

m^®csifsj4r®O»v»®0'©fn<'*>(n©^io® 


h'vr\fNi®u^m^'0®o<o®o^-'J - ^©int\j®Ln--®®^®Lr\fMCT'^mor«“»tor-»r-4 


moo*— •'d’f“tf‘f\Jirt®o®' 0 ®>-'’"frOC?'<N*$ , ^Opgiricoom^ 3 ®— i^mj'mi/'no^ 

CT'<7'O'<J'0“C7'0*^0*C?'0'0'0»{7*P‘(7 ,, (J*(^O ,, ^CT»OO O O ©OOOOOOOOOOOO 
©in©«ntn©©u>iAU>«r\©ir>u>4^u^ir»/Nu>u>© 


vO'O’il’O'O'OOO^'O'OO'O'O-O^-O'O'C'f'C^^ h» f» f»" f*- h* P- i 


^rj©«^©©f»*®0'©^fvi©'ttf>'0h-®^o-*<N©«^m'0h-®0'©^<Ni©4'v>'0r>*® 

fOfOfTifnnrnfnfnwfnfruTifn^ra^tTiWfn^mMfnf^fincnnwromfi^^fompon 
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399 17 0 45.8 322 2730 1810 15678 2699 19664 617 5013 548 4277 713 4791 1822 20916 

400 IT 0 48.5 363 2593 2212 14936 3131 18651 73B 4721 585 4136 939 4868 2036 19986 


CHANNELS 16-22 PACE It QF 35 


ru < i- Off‘HinK\^4 , '6ir'’OCOOH^HOnu>asii\oooin^®«tm(j'WflD'tM/'^o 

(MOO '0'tOOS-t(\J^^N'HN«0MN5'frif0a3OlAm^O^^inC0-4iniriO^r»O(D 

O UJ tn«®rg^©in©<n0s®C , <ntn©inO‘»n©nJOO®h*ni©h-fnf‘'»inor‘-rM(MinC 

.j ,*■ -> oo‘^®©h-h»’0’Otr\tf'mtr»^i , o« r >mmr^fvt\jrsi^4-4»-oooo'a‘0 , '®co®r»h- 

UJ fi- ffl r\J —4 — « »«N — 4 — »M »*4 <-^ ^ —4 —4 *m4 —4 —4 M ■-< H ^ *N H 

z a 
z i 

<o ln^Mlnt^o^^»«^ 1 -^.frt\|^N•M*^*<^^^tNln*Mt^lnoo©o^&^K^o•M(^^-c••M'$‘ , >t• 

X©>- ^®h-^‘00^''/3'0®C^^mKic^’-‘OCT , 0-<0-^0'00'0®roor»»^^mru 

o — < * ® — ©inp>©o©f-®o©r , ~©in<Mrjoo»*ni.-i^oo'er‘in<\i<7-cr'-*o©mrvir«- 


c ►- pH^NOir\»-oinMnO'^ir’0^®(MnN^®^oco-^a'HmiA«NjNO'0^in 

fSJ O U ff'0'^fn<nin©m©infn®Cr , » O m U>^^Oir'ff>CDtfl^ff'NlftS^<7 l MNJ»0^( , n 

UJ © © 

Z O 

Z » 

co r-co-*r<'>co*-rfh-» 0 ®(rtf'r , “f\J*-<«omco>o© — o^cD in-* cmn ^ 

o w * c>j*f©in^'^m — ^^^■^©©C'nniincginf'-f-iniM — f\ioC'®©*-t*viTi*'«t*— 

O 1/1 —4 —4 —4 —4 ■— < — 4 


o c h* aonj^ , cE©©©^c , ®o--40'©r«.inf\j®Nj"© — P i -in©(\jf» — io-*r-o— ‘tncO'J’^ 

<N O O C O' © •■* 

cuu — o®®®®r^«o<-ir\^-©forvj^'-ot7'a , r*-^r-^'iA 

_j C "> Cr^>fcOm< r '< , ^f , ompnrOrOf^m(Nogr\jfvjrsjf\ifvjf\jr\jrs|fvjro(M<M(Nj'-^^-<f-<— 

uj © © 

z a 

CO ® — 0'inf-©©0©®*0©CinO'l\1©Cnj — f-0*M — OjCin — <T'©fNJf r lcuOf ,, -C0 

X O >■ !»MMlfl'tfOtf'OhM>OOlA^COhCD^H-4^^^HiftrMtf^>OCOHO»H^( < 'Ntf' 

OC^: CDO'OOH(J'5'NCOfflff'O l *0005'O l '®COON<MH^CDCOf , -'Oin>ONO'^Offffl 


O' < *- 
•MOO 
4} UJ 



®fMfnin©f-incfo»ifnr»©innjr\i©(y.®coyrcr'r-**c®^0'<\i< ,r >fnC'r-©i\iNfr 
a , M^p»o^rJfONpjMo>o«t^MninMOMMN^cro^eooKO'0«NfOO'fn 
ffl NNN w NNffCOCOO^OlflrtiMWNMOO'COeDCDO^I^^ fC N M O O Cf 1 N 

•? r r '©f^if < '< y 'i < '^ror^r^mroror>jfNjf\j(Nj(M«sj<M<\j( , 'jrsjrj<\jfMrvj-^^ 


l/VO SOO^f ( 'NlfiO'OOM/'M^- < ffll*'WOO , OCOHM 
Mf\j<OM'tM^c0®0'Mfn-<OBcefnO^a5INJM^^N0iNMrtin<0N-0rtN 
OMM«^(\iMO'croOH^(o-H^OM(v^inmooMcoNNsroO't'---o 



® C U- «OMONNH^®^(>»tC0fnir®OI'IPVJMOMB^Ofl0fSM7'(flfn0‘'O«Ol''® 

-400 •Mcu©TM<nc\jr-tn©onj — ©®©f\jccjr^r^c ,, OMO'j'<'< , i©-*o©-« — 

o UJ OSNinOM , n#H|*UO>f<t'OWO'Nff'HSN^cOC'inMDlA(nffl"tOM l ‘ H 0 

jqi 0'®®f*-r^'0®inmi/\c^ , ^©^!NrufvjfM^^^-»oooo0'0'0*®®®r-r-h“© 


z o 


Z I 


CO Of\JfO-M«Or“C»JO'O'C7'O'O0'Of\jcoin^C7'co~«cooO<\jC'— •O'^OCjr-si-'-®^'}' 

x c v ^^N^^MNiMpj^msfn^^(Nm®o-sn«t«\Na'^'tn<o^oNhO'N 

O © * — r-«t©r*-0'©or\Jin'0©®5f-«o®ininog(\j~«in©mrn©COOinr'>-coOr*-r\i 


f«- C »- -<CJlM«Oiftn<M(MM 

-h o o *Mf*-irt»/>®^rgtnin 

f\j uj CO'^» 5» to IT O 

j n 1 in^^fnmroi^cunj 

UJ in © — 4 —4 *»4 *N —4 »-* *+ —4 

z o 
z i 
co 

X © >■ O'cgrvjoininr-inc 

o © ^ -c iflco 'Off'ci or*.® 

m i/» NWi*irtrtWi«MN 


o©coma'©c©cDm — njojin 
0'OiMf«»^o»Miric®h*®oosJ 
0'0®NWO''t^W®>fO<Ma 
-Nh-hoOOOCM??-?® 



<j* m © © © c 

N*jnC^NMINrtMOfvj>0® 
O h n o n it <«t©oo©©-4r» 
n n © n (i^ w ffi w ^ n 


,-rooo — O' — © -4 i\j © o 0 s h- 

Otf'li'NNOfnfflCOirMfllA'O 
SWOmN^ON-T NC"OK' 
©®©®i^h-r-©®©ininin 


Oh<OON^«hWMN(?m 
Ol/'C'^NNffl-O lAOlMM^ 
OO-OUNNHOlAM^-t fft® 
©<\j©fMnjnjrsj(\j©©©©cu 


©Cl- -OONOHNlM«^MH|*lh.Jh»«os^(flMfi - ^oO'Otf''OW5'^(rO^ 
-moo MO'ff'n^<Mr'Ow^®®NMtft.jaioo<(flco'afflr»<'«o>«fin(nin«'Oifi 
© uj ©u , '©>^c©^f^'M©-* 0 ' 0 'C'®©^®K®i/>mccc<nfnmr\j^^(-«oO 0 * 0 ‘ 

J U> 1 rVI\MNNnHM(M(MNNM v J^p4<M«4-N^-4^H-4^HM-4^ v 4p4pNHM-< 

uj in © 

Z O 

X o >- ®p-©©r-nr , 'h-tnc-<v©o©h-oinc©in»Mo^inr-ruco‘©o-Mo^^njo‘ 

O \n * 'tlft'fl'O^iniA-JlAKM/MAN'O'O-OlAlftift'OSN^llMMri^nn^in'O'O'a'O't 

in u> 


c 

UJ 

QC UJ 
J UJ X 
CO — 
O — K 

O l/> 


in in m m ,- t> -<,-#^f\irsjf\irv©©©© 5 t 4 j*^minin;n ^ ^ ^ nj m 

OOOO — — — — — — — — — — — -*-N-HrsirjfMfvjn>jnjogfM<MiM 






•MiNjmc©©r“©0‘0*Mnjmcin©r-®CT‘o — nj» , ncin©n-©oo*M<M^'tf'm© 

OOOOOOOOOMHH-H^HHH-\MNM(VN(M(V(MN(f|(»wl|Kimi»l(F| 
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537 17 2 27.9 526 957 2967 5921 9920 6636 1029 1662 862 1968 1298 1689 2789 6960 

538 17 2 30.6 669 913 3762 5160 5505 6516 1332 .1677 1115 1539 1597 1531 3698 6798 

539 17 2 33.3 693 838 3636 5198 5556 6273 1275 1685 1117 1382 1988 1569 3515 6990 

550 17 2 36.0 677 852 3657 5883 5381 6019 1298 1555 1063 1330 1529 1973 3585 6386 



LOCAL CHANNEL 16 CHANNEL 17 CHANNEL 18 CHANNEL 19 CHANNEL 20 CHANNEL 21 CHANNEL 22 

SIDEREAL 5500- 5560A 5600- 5720A 5690- 6000A 6290- 6360A 6900- 6990A 6800- 6900A 7130- 7900A 

TIME SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT 



O' f\i •^coo'cocomeoh- o*.o nm^>ctow*-coMfl^in«tifNcoHO'Oin>oo<f‘'r**o 

mf*ia3cocof'>cDO'-*cO'r\-4®«oir»or\)m m* ^^a>ifi*-coa'-4^iAoN^mNO'0 


O‘tn<0^*^O*©fMi/'Of-O'O*u*»«ocMh-fMOfNJ®®«o©r»9*©M-*oo*if'O'©O© r ^ 

f*-f*-f«-®®r-Kr , »*K©Nh»r fc ®®O i ®o , ^o©©o'fflr*©o*(^©©r^r*h*r fc -^*oo^ 


Mrt <0 O N ^ O ^ HIT >0 

o>^o , r-0'mKini*fn®®f*ifMr-(*>r«»oo>-*«M^©rvjfM©fnh».*>Ofno^ir»tA-«<M 

^®coO'0®pMOfflh»oirrtNevMiftfvj'0^(MONpn^O'Oirf*'00'S®iouM''f\j 


lOOT ^ ® CQ *- *■»•*>* ■C'O <*\ \<v ^rsrfsr^mr^r>iTM<M^ts4tMM 


(D^D>IAO<t<t>flN^^tftAeDNS^N>rOO^(M'M^NO > w<OOio © ^ O' *“* N 

<*Vfn m © <\ j com pm ro rsi 


©I/>©f*'*OK©fn®fO©sJ > 0'fMO»f‘M 

UMMNa3Mn<0(00><09 , f'lO^'0'0 

ff'CO^K'-MOcOir^-tlNJN-MO®® 

mpP|pniOfnpnPvJPM<MIM<\JfMIMPM— 


o>tr~f w ^^'coirio>cr'-i^Psif\jr^^oa'iri--M?-f^r-oirr~iAo>ooccc7 , 0'^o^-'J' 

PMPM<\)<M<M ( M<NINJ<M7MfNJf\J»VfVj(\iPMrof\jrvJ'M<NI , MfS»rsJ< , M«V)fMf\JfSJ<NjOJfMrvjPMfVlr»JfM 


moin '* , N'Oco( , *N«oooMA^OKioO’t-to^«i , 'ttf''#'Ooa'-ou , 'iAO(<Hf' 

fVf*.f.C7'Nh'iriO'' - Of f 'COM03>0*M'0(rNff'Niri>f(^CDOOO©OM'00‘< f 'CM^fVjO 

lA^KO'lfN®^mfM(«>0^^^-^©PgO‘N*»NJ«^>0't-90®tA< , M-<0*®lA©«tPON'-* 




>3-^44-'rcDO'J'rMrMroorMvr>ir\^-^in-4rom — ^-oo^sO«J*ofMfM<j'rv)rrioo ,, 0'® 
PMfMrvN<VJfM<Mr>J<MPMC\JfVi(\JfMfM't>mfnr^rM<VJfMf i nfnfVJ«NJf^©<M<MPM«NPM<NJfMfM<M 


c\jCMU>lAtn-*m«©h.^©*-©rMO*f'-^r*.f\J©>OnM-9tAO , tf'*’©©0‘<N»^©'«*“f“-^0 

ooir''f , 'Nf*0''Oi’'^«0'Oo<MOiftW(rHHNoiP( , i®Hsin^ssfncoffl>t 


ooo'(Y»'O fv| oo<-Hr'0<-<'Offlfvjf\ji/>^pMO'inco'0<t(«inowHioo»Nina‘-t^*'t 

^^■Oh'tO'N®N«f f '( , P|N^MrHY|01>^NOOOO't'C®ff'Ors)|\jCO(f|>O^N 



(7»%orgir\r»tNjPO^jco^O*0 

-•©^O'voo'r^a'^'OO'C' 

OinOHfSj^M^OMNO 

—«,^r<jOCO'Omr\j~«C'^© 


00'f K - 0fr ' fr ‘^ rr, 't®©^' 

fMCDCOOOMTirNMinO 

r»wm'0<^^^0'©®oj'0 
© © © © O' ® ®-f** © © © © 


’-«r»tf>o*tfwrM©r>-mirt(n*' 

-<<f coin -ocono' 

Of^O'<NO*<tf - ©tf'®»Oh*®< , 0 

mrn^^o*©^Oirv^ , m<MrM 


O'O'NOO^Minh-NOOiA 
>OCO (NJ^I o oo (»Mf> >00 

com^©*oma'— «aom<\j'Oco 
©0 l 0*^0'0*0'0'©0'00 k ® 


fMf*-©r-®or-fM©^ooj 

0'O'^-fn©r^O'p , »©^0'^ 

h-CT'rNJh-r'jp-.^OsO-^®^ 

-40oo'0'®®®Kr-©® 


CMAO'^NONONOO® 

O'OO'O*©®©®©-^®© 


m«rcD^^OMnNrtO<\JO‘M5'^ino'fninN<M , oco©c«N^.r( i n^^ ) -ocONO 

^fte^«^r»(MO^tr\rsi0*'0©^N©^f>Jf<^©OtA©>*4^4O©r**r*>©^fnn > trM^^*^ 


^IOOOMO , 'OflO®CD«(V(\J'Otrif'CNJIO^OC15®inHaO ,M N(*1'T'OHNP4C>>t< T > 
©®h-®®^'0©'0N©®f*-©®o®0 , 0'^f s, ®O0''0^^^‘®®r- © © r- r- 


t 5fw^HK«IOI'“'ff"MNyf-<0^<-'COinMCDl/>MO' t ON(^'OrnO«Omo^'t^N'^ 

m(NjiT'©o< , n'0®^'t'00'N^NONin®om«005--^'00'<MirNO^in®^m'0 





*-«CMfn^lA©f*-®0‘0^f'4^^l/>®N®0’O^PM^^tA'0^®0*0*-*fMfn4 , lO©^ 

'J , '* , <-tf't'* , '*-<f'^tAiriininirtnir\ir\inin©©«o>o©©©®©>or»p‘-r-r»r^h-r-r‘' 
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978 17 9 99.1 1583 1053 7899 6961 10816 7561 2913 2006 2199 1790 2970 2126 7205 7808 

979 17 9 51.8 1559 973 7909 6211 10627 7327 2288 2018 2080 1721 2729 2182 7001 7531 

980 17 9 59.9 1595 1019 7596 5903 10501 6992 2300 1936 2199 1666 2812 1978 6990 7036 



LOCAL CHANNEL 16 CHANNEL 17 CHANNEL 18 CHANNEL 19 CHANNEL 20 CHANNEL 21 CHANNEL 22 

SIDEREAL 5500- 5560A 5600- 5720A 5640- 6000A 6290- 6360A 6400- 6440A 6800- 6900A 7130- 7400A 


u ooo*o^^ooin«d , ®r»^tno<\iO'O»r»®r“for-rsjc\j«0CMf*»«oofnro <m cn m ^ 
uj 0^500 ©O' ®cc<T50f^cnsor«-N>r»-irsLfNvr''0'3- 

o,0^^>oinuMfiiAiA m.in 
CD 

o 

m®cocfl«oin l o«-^(V(nff'tf00o^inmm'ta5®o^ff , cD(DinfMf»iNSfO>t 
>■ ^NN^N45fni , OtA^'tN®00'OfNJ«ONmO(D^©NO>»^<rin^NHsOO^ 
it (tlOC'0'0' i n«-<lAO<5(>>Oir-lO'H>t^ON^rM^O-*tNrvt^<5rff‘a'I>ON 
tn f««r-®<0>Of-®®0'®®®®®r-®®o-®®®r-r'-®®o-r'»r , »r-'r , »p~'©®'Or- i C 


ffOO'O l ^OWH^fl(«lftO(?'N»NNff‘S‘(n>CCD«flAh'0-OCD^(y-tf''OvDi # 'NN 

o rOf\ir'-oroor'-fnfOinr‘’-<\jin®-4ryja'.tf-«*m(7'cO'00®mfocoOf\!CD'©'f'<J-«tf'-4 


CD 

o 


rv CD Oa®m-*OOO^-'^l/'*tr-?'-e®'t' 0 ^< 0 O- 4 W 17 >^lAC 0 h-«rtinNf 0 

v o---ino«-*®0'c\i«$‘0 , *‘®^0'infnin — *NNOO^’fl'tinni«4)r<>(7«wcooo>o 

V ®co^^f*»o>^Nt->Oin^-^^ , --'-*m^ocNJ4 , >J , 0‘0'<NrsjoOOOoc , ‘®r*‘®®'D 

to ts»<MtNic\ii\ifOf<'kfOi , Ofn< < ’imco< , o<'nc*\mfi^fcvt , nfnrsjf\ii<\<*\f'ommfnf*'i<M<Mr'4iMC>j<\i 


►- ^N(0<t4‘<tO<O^N , OiniM«Nh>ONM(Mn(M-40^i->inN-4^0NfMONN^ 
o oin®r-' 0 >j* 0 '-«oo f '’J'n-* 4 *®mfnoo®-*njrgo’©' 00 ©'-«oin — o ® ^ 

uj inm < 4 f 4 T^^(fH'>fnfO{vfvfVHcvf\;MHO(V(V<V(-H\«*o-'-*---<^.^<vO"' 

CD 

O 

o»c>'O , Mo*inr-o^-*«otno~t®fO'fr(\ioo»*'oo®o^t , *©«-‘ro^o’i0O^>oo® 

^ H«4M^O^^lAhl^'Oir»^»r(^^MnNinini/l'^fO>t’vt'MrONNm!NjOOM^O 
co rNj<MfMfM(Mr\j(\jiMOJ«*gcNfM rg.rvj ru cm rvj c\j rg c\jcMiN)rgr\jc\jf\jr'j(\ifvjf\j<\j< , Mc\jc\jt>jf\j 


K NNO<VNNN®«(VMMOOf'C f '^»rtO/CO(n^<VfrtNg)N^^mCDCIVmtn 

o g)C7'U>ir l ®o^rnff'®«oc7'^'^iri>^^(Nj®rvjiriirs-H<o®iNiin^g?^0'^f^ rv '^'® 

to 

a 

OO*tOO^tf''tCD^^^H(\)^irOMI N *C0\0( , 'g)'/'Ka'O^^ l 'ff— NtOWCMO 
>- 9o>N^h><o^N^in0MrthON'OK<oo^<ONNcooin<t^o > ^o'iMco<O'O 

it ■^ror\jrOfr>inr*-cy'' H 0'P'C7'Crr-r'-'Ocoincococo>r'Oco«£r'-iA>j-*om 1 r\r\jroro,$-tM 

co iMiMrgrgruc\)f\j<vf<irgrg<Nj(Njrgrg<\jf\j(Njoj<McjrMrgog(Mfvjogf\jpsjr\j(\j<\»tMf\j(\;rvJ 


h- h-^*j-^'-HO'^ , 0'<Oc>®-^®f\;-->t70^>^iri^'Ocr<N^ , v)-rOLn®vf^fvjro®NOO 

u cvjcrr-^— «.--roO'3’in®®t'oor'-*o>$-<Mino(^fM'0^~r-r-sO'r-«inst'J'in~-‘j-m 

uj ®i/\ropgfvj^cT'cor-ir3®iD®»^iriin^'r»3(^rocoroforo^-*-<^-*(M-<rM-«-«fM— iO 

"? ®u>®«©»o®inininininin\nininininintninintnintnmvntnvnintninintn\n'.n'3- 


at 

co 



h- UfO'tr ,te <‘«o®a'f r >^crooo®r^o^®-H'D^cjopg<fir>r-r^^'coiri<NjfOcrro 

o ro»rc , o^-®ir\Of , ~uo<3<7'C'>f^ , fM-Ha , r^sj , o®ro.tfMr->j-ir'<NjfNjif\r*-foc7 , ^“r'f r » 
vu ®rw*inn*rMrs»oo®cor-®r-f w 'Oininr'-inin'0'Otn>0in,$ > inininin'»'fr'J’'tm 

® 

O 

r\fouop^fo r *o^^>f f rt(7'(^inmror~'<r®(Ts^a > OP*-'^ , - j '-»h-f ,r ‘fM^^o^orofN.' 

>- o>'00<o6{Mo*-cf'-jNCDifiC‘U'a i i/'<tininr , «f')o®0‘i/'mcocoHinoO'OM(*' 
it o*oinin®tno—»'Ofnin<o«^r'-inr»i\<cMO'»-*o- 4 '^®®f r 'o— ^-^ cm— A^- r^o®^ 

co ®^.r^f*»p^®®<7*o , *ff*<r<7'C'®®coff , ®®a , a , ®co®®«®®®®®f^^^f fc ^- 


K — •iD®®a'oorsjf , o^<\joO(9-i®^-^r^r*-poorg^>o®o®fvjf^fM'^POforo^o-co® 

UJ i7'cocc®coaocor«-a2f«-f^r^r“Cco-^r-r^'ON-r^O“r-^p^O“0^f^or^f*^'0'OOsO 

® 

o 

> ^w^m(N(rinp'00'<cv^coaOiOMPO*R«'0‘-*NO»n( i n(M7‘«rir^>OHO 

it ouM/Mn^«er-h»a'fflcrcDcosNO©«MX)ff>'0'00'NNSNNKo^iO'0'flio 


-*®tn‘McOin*-®'t)r\JCOtA<MO«O p MO‘OrOO'0'»’Or^>fr-4CDtni\j^inr\JOO<NO‘ 
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517 17 6 33.6 1615 722 7881 4489 10702 5068 2363 1282 2207 1169 2795 1394 7244 4434 

518 17 6 36.3 1618 673 8035 4413 11015 5244 2385 1332 2188 1117 2901 1385 7138 4421 

519 17 6 39.0 1665 692 8064 4339 11117 5190 2432 1278 2120 1148 2888 1321 7353 4384 

520 17 6 41.6 1845 694 9102 4348 12295 4977 2774 1341 2488 1158 3373 1379 8040 4457 



LOCAL CHANNEL 16 CHANNEL 17 CHANNEL 18 CHANNEL 19 CHANNEL 20 CHANNEL 21 CHANNEL 22 

SIDEREAL 5500- 5560A 5600- 5720A 5660- 6000A 6290- 6360A 6600- 6660A 6800- 6900A 7130- 7600A 

TIME SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT 
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558 17 8 23.6 1838 670 8893 6255 12206 6897 2712 1206 2627 1065 3172 1273 8117 6006 

559 17 8 26.3 1885 699 8615 6297 11852 6968 2618 1260 2389 1016 3216 1262 7717 3880 

560 17 8 29.0 1796 682 8762 6386 11851 6908 2588 1268 2395 1071 3101 1185 7666 6066 
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597 17 10 8.2 1842 615 9339 4296 12701 4901 2804 1250 2578 990 3440 1168 8566 3700 

598 17 10 10.9 1995 696 9357 4414 12933 4928 2881 1218 2562 1002 3435 1192 8508 3884 

599 17 10 13.6 1992 687 9883 4310 13144 4996 2964 1162 2570 1009 3462 1243 8780 3811 

600 17 10 16.2 1945 650 9676 4258 13369 4860 3014 1174 2646 992 3549 1151 8761 3953 
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676 17 13 60.2 2012 696 9863 6615 13358 5037 3055 1237 2759 1027 3569 1230 8970 3788 

677 17 13 62.9 1975 716 9617 6625 13077 5036 2965 1100 2631 1061 3656 1131 8669 3679 

678 17 13 65.6 2020 766 10391 6683 16162 5166 3239 1171 2772 1002 3687 1136 9663 3930 

679 17 13 68.3 2176 703 10628 6518 16566 5075 3233 1218 2969 1099 3936 1226 9656 3862 

680 17 13 50.9 2135 767 10696 6676 16556 5010 3261 1251 2821 1096 3816 1206 9817 3866 
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1000 17 28 9.4 2963 835 14093 5219 19258 5993 4314 1376 3897 1197 5277 1374 13199 4563 
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1040 17 29 56.9 2823 804 13430 5311 18168 5923 4139 1417 3655 1191 4975 1406 12334 4655 
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1317 17 62 20.3 6297 996 19933 6650 26201 7668 5866 1788 5361 1621 6966 1835 17861 5805 

1318 17 62 23.0 6286 993 19636 6632 25090 7552 5608 1815 5081 1506 6931 1796 17685 5901 

1319 17 62 25.7 6206 1025 19313 6387 25186 7206 5767 1789 5136 1539 6927 1769 16997 5710 

1320 17 62 28.6 6339 982 20127 6631 26669 7585 5913 1695 5526 1561 7256 1780 18056 5761 



LOCAL CHANNEL 16 CHANNEL 17 CHANNEL 18 CHANNEL 19 CHANNEL 20 CHANNEL 21 CHANNEL 22 

SIDEREAL . 5500- 5560A 5600- 5720A 56A0- 6000A 6290- 6360A 6AOO- 6A40A 6800- 6900A 7130- 7A00A 
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16 95 9.6 861 22588 505 23996 125 9157 118 6563 91 1678 19 627 105 7523 

16 95 12.3 870 23101 503 29535 96 9268 91 6625 33 1659 13 609 110 7609 

16 95 15.0 785 22989 509 23696 135 9238 113 6689 38 1593 16 578 108 7398 
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117 16 96 59.3 700 21038 996 22152 112 3826 96 5967 36 1955 12 509 107 6798 

118 16 96 57.0 677 21701 902 22682 91 3771 91 6150 31 1502 8 521 83 6891 

119 16 96 59.7 710 22379 935 23503 109 9078 88 6989 39 1562 10 599 116 7273 

120 16 97 2.9 1003 22910 613 29107 157 9070 121 6599 58 1609 20 568 133 7905 



LOCAL CHANNEL 23 CHANNEL 24 CHANNEL 25 CHANNEL 26 CHANNEL 27 CHANNEL 28 CHANNEL 29 

SIDEREAL 7440- 7500A 7920- 8035A 8160- 8360A 8520- 8880A 9080- 9150A 9240- 9280A 9600- 9960A 

TIME SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT SKY OBJECT 


©r-4*h-,ce4.®fflfflrginp*ffl'^(vjinpgo©'*0'rvj-g.gin'*.gminin©4* 

-rfrs}^’*~-o-*«$ , 4C'foocooi/>'0^-a>*oaDf*.cocoo‘0-«Oi-OfM-*©a' 

r-f- ncdcococdcocococon 


* 

*4- 

O' 

h- 


fl* O (T O' 

—* ©-© co 
O h- ©‘h- 
CD S ^ S 


sff w«f ^^o^rtO'OOMT’^ n m.m fflh»©0'®fg©pg©o©fflO'ffl©*“® .*>o» 
^fMOOfgO'OO^NOOCOM*Mfl«C'OfnONOO®NON-<«fO(*'N^eOO^« 


O ** © rg m in 
f4-fflO'©'4'*4' 
in in uv © in m 


m m o © in p- 

ifl O O IT o o 

in in © <o m m 


m 

rg 

<6 

O' 

O' 


4t 

o © 

(VJ 

*• O' 

o 

ffl 


© 

_ 

in 

© 

(VI 

r» 

© O' 

O' 

(VI 

-g 

rg 

© 

© 

>r 

o 

r- 

in rg 

pg 

(vj ffl 

(VJ 

o 

in 

r*> 

(VJ 

ffl 

O' 

O' 

ffl 

>0 ^ 

© 

(VJ 

© 

>0 

in 

>0 

>0 

© 

uv 

in >o 

© 

© © 

© 

vO 

© 

© 

© 

© 

in 

m 

>0 

© in 

in 

© 


OC6 


'OO'ON'O'f'O® 

— • -* H M N H (NJ 


® o in ffl & m 

H N N N H <M ^ 


l<l0Ori^CDNKl<0 


© ® -r ® 
hhMN 


rg © co o -4* -g so-^owKNin 

-H<rOON^*‘fflO'tOKO>f® 
<c <o lA in O m IMA O 4 MS h 4 



o r» ^ ffl.© NO'fli^OiO'fnin^nO'heoifiN 
UMflO'( f )OM<Org(D<Om(B«40i/Mn>ONNCDmeO 
r^f'-©f^4or-r^rprprg©r-«or-r“-r-r*-®©©© 


in h* n ^ o fo o> 
•t t n © ^ in in 4- 


^ (*J O' - O' © O' •! 

^•mminin©©^ 


© cr o* 
m in n* 


ff'KJ'i/UDC0nNO«<'t 


© © 

© © 


© O' 

© ni 


© m * h* 

m in © 


o 

p* 

® 

m 


(O 

O' 

© 

nj 

in 

© (VJ 

O 

(O 

O' 

o 

-g 

rg 

-g 



in 

«4 

O 

^g 

r- 




r- 

o 

»g 

<r 

© 

rg 

© 

© 

© 

© 

>4- 

in 

in 

© 

4* 

© 

ffl 

o 

rg o 


n 


P-4 

© 

O' 

© 

•g 

© 

*-g 

sO >j- 

(N 


o 

i-g 

© 

m 

■g 

© 

o* 

>r 

«*■ 

>6 

-g 

4* 

in 


© 

m 

ffl 

rT 

© 



O' © 


o 

© 

»-g 

© 

r- 

f- 

© 

O' 

® 

<g 

O' 

«-g 

© 

o 

rn 

© 

rg 

O 

O' 

O' 


® 


O' 

© 

v0 

© 

© 

© 

© 

© 

© 

© 

© 

© <£ 

h- 

r- 

o 

f- 

© 

© 

>0 

© 


>0 





N- 

r- 

r- 

r» 

r*> 

<o 

•o 

r- >o 

'O 

© 


o 

O 

in 

® 

O' 

rg 

ffl 

r- 

o 

r- 

N- 

© 

't 

r- 

rg 

© 

«g 

in 


© 

r- 

o m 

*g co 

g 

g 

m 

O 

© 

h* 

© 

«g -g 

in 

© 

rg 

in 

in 

(VI 

rg 

m 

O 

O 

o 

(T 

rg in 

CO 

ffl 

m 

in 

r- 

© 

(VJ 

■g 

© 

o 

(N O 

o* «g 

^g 

(O 

© 

>»■ 

-g 

O 

© 

r- (NJ 


© 

gg 

-g 

»g 

■g 

-g 

g 

—4 


-g 

-g 

^g -g 


-g 

g 

-g 

g 

•g 

r-t 

*g 

-g 

-g 

-g *»g 

— * 

-g 

g 

-g 

g 

*g 

-g 

»g 

g 

pg 

g 


O 

O' 

« 

pg 

© 

in 

o 

© 

© 

N. 

(VJ © 

m 

*-g 

o 

o 


o 

© 

© 

© 

o 

(NO© 


in 

co 


(VI 

o 

m 

O' 

m © 

«g 

ffl 

(VJ 

O' 

h- 


m 

r- 

r> 

o 

rg 

in 

© © 

rg 

O 

r- 

r- 


m 

O' 

—4 

(*V 

© 

© 

© in 

r- 

« 

O' 

r- 

(VJ 

g 

pg 

ffl 

rg (vj 

pg 

ffl 


O' 

_g 

■g 

g 

o 

o 

(VJ 

(N 

m 

m -fr 


(T 

n 

n 


(VJ 

<N 

rg 

rg 

(VJ 

rg 

m g- 


't 


in 


(N 

rr 

rg 

<*• «i 

rg 

rg 





*4- 


•t 

>r 

-T 




+ 





* 



* 

>* 



> 

>?■ 



«*• 


* 

^ * 




pg 

(O 

m 

in 

O' 

© 

o 

© 

(VJ 


© (O 

1- 

>!»■ 

>#• 

(O 

© 

in 

rg 

r- 


ffl 

r- o 

r- 

n 

n 

© 


O 

4tf“ 

n 

in 

s* in 

m 

r- 

ro 

© 


in 


rg 

rr 

O' 

o 

rO 

«r © 

O 

O' 

in 

in 

© 

© 

© 

o 

o 

pg 


f*V 

o 

pg 



© 

4# 1 

pg 

o 

O' rg 

in 

m 

-g 

pg 


*g 

pg 

-g 

-g 


-g 

pg 

pg g 

rg 


«g 

•r* 


^g 

-g 



pg 

*g pg 

-g 

-g 

-g 

pg 

pg 

pg 

•g 


pg 

pg 


rg 


u ao v <g © 

HO'inNO 1 
•— • © >0 © © 

ffl rn fft ^ m 

rg eg eg rvi rvj 


© © eg cr © 
O O N«j- <0 
<VJ © •? ffl 
ffl m m 
eg eg <vi eg eg 


-c m m oj m 

O © -g -g -* 
O' ® p* in *o 
4* ^ in •$• »* 

(VJ (M (N (VI (VJ 


pg cr m 
-* ffl rg 
© r- '»• 
*4 * 4 - «$■ 
(VJ (VJ (N 


-* in 
r*- © m 
r«- «g © 

't •* 4* 

(VJ (VJ (VJ 


— « rg in 
in o m 
m ® ffl 
't 

(VJ (VJ (VI 


-g U m 
ffl -< P- 
m m 

in in in 

(VJ (VI (VJ 


sT a co co 
O' r** ® m 
o r- o 
o in in in 

(Vi (VI (VI (VI 


'T <n 
© -• 
© h- 

4 * 

(VJ (VJ 


^ © rg m 
© © O' ® 
N 

in 'fr ,* 

(VI (VI rg (VJ 


^ m © 
r*» in 
n © © 


ffl in in 
o © © 
© © in 


rg >o o 
O' in O' 
't 'f * 


CD O N 

ifl ID - 

in © h* 


co rg r- r* © 
rg o- f- in O' o 
o* f*- © © r» r-r 


fr CD CD g O O' 
(vj m (VI in -g n 0 
© in in in © ^ 


eg o — i in <m ® 
o o -g o o ® 
%? in in © © © 


4 * -g 
rg in 
in <& 


© o 
© in r^ 
m in © 


o 

© 

© 


(n 

© 

O' 

m 

rg 

CO 

pr 

r- 

© 

p 4 

>j- © 

rg 

rg 

© 

© 

in 

4t 

O' 

o 

rg 

O' 

O' 

-t 

ffl 

ffl O' 

44- 

r- 

(4* 

pg 

rg 

4J- 

in 

rg 

O' 

O' 

m 

rg in 

o 

r- 

in 

ffl 

o 

ffl 

ffl 

© 

ffl 

in 

© 

rg 


rg © 

pg 


© 

m 

O' 

rg 

o 

c 

r- 

ffl 

O 

in nj 

O' 

(V 

pg 

© 

rn 

© 

o 

ffl 

pg 

O' 

r- 

© 

r- 

cr ao 

rg 

(N 

(N 

rg 

rg 

rg 

rg 

rg 

rg 

rg 

m 

m m 

m 

m 

ffl 

ffl 

rn 

rg 

ffl 

rn 

ffl 

rg 

rg 

ffl 

ffl 

ffl ffl 

4* 

rg 

rg 

rg 

rg 

(N 

rg 

rg 

(VJ 

rg 

rg 

rg rg 

rg 

rg 

rg 

rg rg 

rg 

(VJ 

(VJ 

rg 

rg 

rg 

(V 

rg 

rg rg 

rg ■ 

(N 

in 

O 

O' 

*«• 

O 

O 

© 

o 

o 

-4 4f 

ffl 

in 

© 

© 

o 

pg 

ffl 

© 

4* 

rn 

ffl 

o 

pg 

r» o 

O 

© 

pg 

in 

© 

r- 

f- 

© 

r- 

rg 

ffl 

O' 4T 

o 

ffl 


vr 

pg 

© 

■g 

rg 


eg 

r* 

o 

© 

O O' 

in 

O 

pg 

pg 

O' 

o 

O' 

O' 

r«* 

co 

O' 

o m 

in 

ffl 

pg 

pg 

ffl 

ffl 

pg 

O' 

ffl 

O' 

O' 

pp 

CO 

® © 

o 


pg 

pg 








pg p 



pg 

pg 












i 

r- 

* 


© 

© 

rg 

O' 

© 

m 

O' © 

ffl 

O 

(4- 

0 

4' 

f- 

4t 


ffl 

* 

pg 

ffl 

in 

rg O' 

© 

m 


O 

rv m © 

p< 

m 

© 

O' 

-g ^ 

r- 

© rg in 

co o 

ffl © 

© 

pi 

4t 

© 

O' rg ^ 

r- 



pg 

pg 

pg 


rg 

rg 

(V 

rg 

m m 

m 

4* 4T 44 

in in m in 





pg 


r- 

r«- 

r* 

(4- 



r- 

r» 

r*- 

(*- 

h- f*- 

r* 

fp 

h* 


r- 


r- 

fg 

f4> 

m 

ffl 

00 

© 

© © 

© 

4f 


4 1 

4* 4t 4f 

4t 

44* 

'J' 

«4- 


4t 

^ 4* 

44- 44- 

4* 

•4* + 

4* •* 

4* 

4* 

■4- 44- 

44- 

© 

© 

© 

© © © 

© 

© 

© 

© 

© © 

© 

© © 

© 

© © © 

© 

© © 

© 

© © 

© © 

© 

g 


-g 


-pM 

pg 



pg 

p4 

pg h 

pg 


PP 


g 


pg 


pg 


pg 


pg 

pg pg 


_ 

(N 


>r in 

© 

r- 


O' 

o 

pg rg 

ffl 

^ in © 

r- 

© 

O' o -g (g 

^ in © s- 

© 

rg 

(VI 

(vj m rg 

rg 

rg 

rg 

rg 

m 

m m 

ffl 

ffl rn ffl 

rn rn 

m >4- «4- 

«4- 4^ 

*4- >f 

4f 44- 


< I*- (N rg 


iO©mor-«tpgr- 


218 


158 16 48 44.4 1310 230C3 766 24911 174 4315 169 6933 48 1736 33 603 159 7681 

159 16 48 47.1 1312 22988 739 24184 162 4279 186 6789 66 1738 23 589 163 7676 

160 16 48 49.8 1333 22869 843 24396 181 4152 132 6791 59 1636 28 590 153 7586 



CHANNELS 23-29 PAGE 


* 

HI 

U. 

a 

© 


o < a 

CM O U 
© UJ 
J(? 1 
UJ O © 

z o 

Z I 

< o 
X o > 

O © * 
O' © 


iflM0300 0 NsO«' + 

OCDCOlftNMfl^HN 
© © © 0><| 

©A-Af-A-A-A-n-Ar*- 


-3 cm a 
ao a a *-■ 
<0 CD O lA 

a a a a 


O -3 © ITN 
CO <0 CO CO 
a a a a 


o o« m in 

•3 © >3 CM 

•t N MA 
a A A A 


(? W S 

0 'ifi o* c« 
in o iv co 
a a a a 


vOaa©©— 9<t©©a 

ocm©aco©©cm©© 

©OA 43 AAAO 0 © 

aaaaaaaaa© 


o © a o © © 
® in -o o -h o 

A a A CM CM CM 


O' - O' o in in 

o « o © cm ® 


— ® ■& © O' cm 

o* o m m m O' 

- h rg no (\j i 


cd ^ s.O' O'lmncojjm^'O'f 
ao 03 o oo©©©cm43©© 

ACMphCMCMppAphAAAAA 


oso® 
ini m "• o* 

CM cm CM a 


ffl < l— © A ffl ® >3 

MOU ffl A O -3 O 

© uj © © © © © 

J(V 1 
UJ O' © 

z o 

Z I 

<r © ©3AA.3A©r4j©©oOf'-cM(M©©c\i®oc>3©3©®OOAAcofflfflfflAfMA 

O <M * 

Cn to 


0 '(MnN®0'BHin>osN-isHincD®onMn®NiM^inivo-<in<t 

«flinff' 0 'S®o> 0 'inHSO'f<o®Sffl' 0 "'®nj^ftja®o*Hin'tOin 

inintninininininin<oin'0'3ininininin-oins0inj3inin®®^-n®o 


a < a 

* © a © © 

* 

© 

© cm 

O' 

A* © CM 

A* ^ 

u> 

\r> 

© 

© 0* 


© 

© 

3 

© 

in 

m 

O' 

CM 

CM 

in 

o 

O 

a 

© 

© 

CMOU 

-< © © cm © 

m 

A 

© a 

o 

o o © 

O 3 

o 

A 

<M 

A © 

O' 


>—» 

© 

A 

© 

CM 

3 

3 

3 

in 

*<4 

© 


in 

A 

m uj 

A- © © A © 

© 

© 

© A- 

a 

A- 

A* 

A- 

© A- 

© 

© 

A 

© © 

© © 

A 

© 

in 

© 

A 

A 

A 

A 

A 

A 

A- 

A 

A 

A- 

— 1 — * — 5 
UJ O' © 

A pH A A «pH 


■" 4 

ph ^h 


M 

— 

*"* 

-9 A 

- 4 

A 


^ a 



** 


•* 



A 

"■* 

-* 

A 

"* 


A 

■* 

*H 

z o 
Z 1 

<. o 

cm © a O' o 

A 

© 

o ® 

© 

© 

© 

© 

— o 

CM 

© 

O 

in a 

© 

3 

3 

© 


© 


© 

O' 

in 

© 

A 

in 

O' 

© 

CD 

X ® V 

s in in >o o 

O 

© 

o ® 

® 

A- 

© 

® 

pH ^ 

A 

~-t 

O' 

© © 

O' 

© 

® 

© 

A 

A 

© 

© 


© 

A 

© 

® 

O' 

A 

A 

u o * 

*-h 



—< 





A A 


ph 



















o on 































< A 

3 O © A O 

M 

* 

A O' 

© 

© 

IM A 

CM © 

3 

O 

3 

CM O' 

© 

O 

A 

© 

3 

A 

© 

o 

© 

o 

o 

© 

o 

* 

© 

o 

CM O U 

3 ffl CM © © 

A 

3 

© CM 

CM © 

A O 

© O' 

A 

CM 

© 

© © 

© 

© 

A 

pH 

© 

A 

o 


3 

A 

© 

o 

© 

A 

© 


© UJ 

© © A o* © 

O' 

3 

A A 

O 

A 

© © 

AO 

o 

O 

O 

A A 

A 

© 

© 

© 

© 

A 

o 

o 

© 

A 

A 

© 

A 

© 

© 

o 

_J © -5 

© © © © © 

© 

© 

© © 

A 

© 

© © 

© © 

© 

© 

© 

© ® 

© 

© 

© 

© 

© 

© 

© 

A 

© 

© 

© 

© 

© 

© 

© 

© 

UJ © © 





























Z O 

Z 1 





























<t o 

© O CM 3 CM 

© 

3 

© © 

© 

3 

A © 

® © 

o 

© 

3 

o © 

O 

© 

O 

© 

© 

A 

© 

A 

3 

© 

pH 

A 

© 

CM 

>* 

o 

X IM A 

A A © — • © 

© 

© 

© A 

CM 

© 

o © 

•n © 

© 

A 

o 

© o 

CM O 

CM 

© 

O 

© 

© 

© 

3 

© 

A 

© 


A 

© 

pH 

o © * 

^ H (M 

CM 

CM 

CM 

CM 

CM 

A (M 

CM CM 

CM 

CM 

CM 

-9 cm 

CM 

CM 

CM 

CM 

pH 

pH 

PH 

pH 

■H 

pH 

A 

.pH 

CM 

CM 

CM 

CM 


® to 


© < A 

O 4^ « © PH 

© 

CM 

© © 

CM © 

© © 

o * 

pH 



© © 

O — 

® 

© 

O 

© 

CM 

© 

© 

o 

CM O 

O 

CM 

CM 

O 

CM O U 

© © cm © © 

O 

A 

o * 

© © © © 

o o 

A 

© 

© 

A © 

pH «C 

© 


CM 

43- 

CM 

© 

pH 

o 

© © 

© 

© 

© 

43- 

© UJ 

CM PH © m p- 

© 


pH CM 

CM CM 

-h CM 

CM © 

CM 

CM 

© 

O pH 

CM -H 

H 


O 

pH 

CM 

® 

© 

CM 

© CM 

4T 

© 

CM 

© 

-1 © © 
UJ © © 

>fr ^ 4J* >* 



>*• >r 

^ 't 

* 

4T 4* 

•J* 

4* 

* 

^ 4* 

41- 4* 

4tf“ 

4* 

** 


4*- 


4* 

«*• 

^ 4#« 


Nf 

43- 

4t 

z o 

Z I 
<t o 

*■ O CM CM © 

A 

'tf' 

O CM 

© * 

OA 

PH © 



o 

A © 

CM o 

© 

© 

4* 

4* 

© 


o 

O 

© * 

© 

© 

CM 

pH 

X © >* 

O © © O A 

© 

>* 

si- <M 

CM © 

-H CM 

O A 

pH 

A 

CM 

O -• 

A © 

4f 

© 

IM 

A 

4* 

© 

© 

O 

O O 

CM 

o 

© 

© 

O -H * 

pH pt CM CM CM 

CM 

CM 

CM <M 

CM CM «M CM 

CM cm 

© 

CM 

CM 

CM CM 

CM CM 

CM 

CM 

CM 

— • 

"H 

pH 

pH 

-9 

CM -h 

CM 

CM 

CM 

CM 


® to 


4T < 

A 

o © © © © 

•3- 

© 

CM © 

© 

© O A 

A A 

© 

© 

A 

A CM 

© A 

© 

A 

© 

CM 

O 

© 

© 

© 

CM © 

© 

© 

© 

© 

CM © 

U 

CD O © © © 

© 

A 

© CM 

© 

O © O 

A A 

A 

© 

o 

© A 

a m 

A 

A 

© 

*3* 

A 

© 

O 

© 

CM 

CM 

O 

43 

© 

© 

© 

UJ 

© O © •+ O 

o 

® 

©• A 

© 

© © *• 

© A 

© 

O' 

© 

© O 

O A 

© 

© 

© 

© 

© 

© 

© 

© 

A 

CM 

o 

•3 

© 

o 

-J O 

© 


© 

© 

>t < 

4* 

*• * * 

4#* 4* 



+ 

© © 

© 4t 

4© 

4t 

© 

•# 

•3- 

43 

«3 

«3 

43- 

43 

*3 

43 

43 

43 

U> © 

z 

© 

o 

CM CM CM CM CM 

CM 

CM 

CM CM 

CM 

CM CM CM 

CM CM 

CM 

CM 

CM 

CM CM 

CM CM 

CM 

CM 

CM 

•M 

CM 

CM 

CM 

CM 

CM 

«M 

CM 

CM 

CM 

CM 

Z 1 
o 


© 4? © © 4$- 

A 

CM 

© O 

43- 

O ® © 

CM © 

O 

CM 

© 

o o 

© o 

A 

O 

-© 

© 

CM 

© 

© 

© 

© 

CM 


© 

CM 

© 

X n* 

>■ 

o ffl o ® o 


A 

© O 

A 

© + © 

A A 

A 

A 

pH 

© © 

o © 

A 

43* 

© 

© 

43- 

© 

>3 

© 

o o 

© 

© 

© 

© 

u o 


© © © O o 

O 

A 

o o 

o o o o 

O CM 

CM 

^H 

o 

A © 

A O 

O 

O 

© 

® 

© 

A 

© 

© 

A 


A 

A 

o 

O 

A 

© 


A 

^H 

pH 

A 

A A 

^H ^H 

-H 

pH 



A 

A 

A 









A 

A 

pH 

pH 


HI < A 
NOU 
O UJ 
«j © “> 
UJ © 

z o 

Z I. 

<J © 

X * > 
O »3 * 
A © 


© 

O 

CM 

CM 

CM 

A 

A 

© 

A 

© 

© 

© 

© 

© 

O 

A 

© 

© 

© 

© 

© 

o 

CM 

43 

CM 

CM 

© 

© 

© 

A 

© 

>3 

<M 

© 

CM 

© 

© 

CM 

© 

CM 

© 

CM 

© 

© 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 

CM 


aa©cmaoo©cm©© 

NO'S'tHN^ A® 0 >O 
©fMCM©©ffl©<MiMCM® 

cmcmcmcmcmcmcmcmpmcmim 


CM 

O 

© 

CM 


a a a o o 

^ <v cr m s 

© m o a © 

© im (M © m 

CM CM (M CM CM 


V<>C^N 
CM m a CM CM 
-i N h O' O' 
© © © CM CM 
IM CM CM CM CM 


^ <0 N 
® I? S 
CM a CM 

CM CM CM 


N®M7 , «-*^MnNO'NH-rtNin^^^'O0'0'l n ^S®l 

CfO(?IM\®inO^ H ®?^l>'f®«N(M^OSffl«'OOM 

^^<f'fls®s«'fl®fflinsoo'oO'fl't^#in®s^^^i 


—« _» © .y © 3 © 

•o ® o < o ® 

(V A >f CO O N 

h m rvnj -« 




© a © in cm 

O © 

© O 

A © 

O A 

3H«3 Afflinc MO 

© 

© 

O 

A © 

O A 

•3 O 

«3 

pH ffl © 

< 


CM © A O © 

© ffl 

A 4“ 

© O 

(M .3 

A O CM in © o 

© © 

© 

A 

43 

A 

O' CM 

© A 

O © 

© ffl 

A © ^5 

UJ 


© © © 


A A 

A A 

CM CM 

CM © © © © >3 

43 43 

43 

© 

© 

© 

© 


A A 

A pp 

CM PM CM 

a uj 

















-J UJ 

X 

© ® © O O 

o o 

O O' 

o o 

O O 

o o o o o o 

O O 

O 

o 

O 

O 

O' o 

o o 

o o 

o o 

o o O 

< a 

A 

3 3 3 3 3 

43 43 

43 43 

43 S3 

434343-343«3*3.3 

43 >3 

43 

43 

43 4t 

43 in 

© © 

© © 

© © 

© © © 

u — 
o © 

A 

© © © © © 

© © 

© © 

© © 

© © 

©©©©©© 

© © 

© 

© 

© 

© 

© © 

© © 

© © 

© © 

© © © 

-J 


A A A A A 

A A 

A A 

A A 

A A 

A A A A A A 

A A 

A 

A 

A 


A A 

A A 

^H pH 

A A 

AAA 



a CM © 43 © 

© A 

© o 

O A 

CM © 

•3 © © A ffl o 

O — 

CM 

© 

43 

© 

© A 

ffl o 

O A 

CM © 

43 © © 



© © © © © 

© © 
A A 

© © 
A A 

A A 

A A 

A ^ 

A A A- A A A 

© ® 

© 

© 

© 

© 

© © 
A A 

© © 
pH pH 

o o 

A A 

O O 

pH pH 

O O O 

A A A 


219 


197 16 50 29.1 1470 22900 862 24801 207 4283 205 6758 62 1778 36 573 197 7676 

198 16 50 31.8 1357 23198 764 24525 195 4194 169 6817 57 1685 24 634 144 7734 

199 16 50 34.5 1188 23050 732 24450 154 4343 194 6785 63 1692 21 618 136 7797 

200 16 50 37.2 1146 22820 690 24394 141 4215 126 6749 54 1768 25 590 122 7593 
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398 17 0 43.1 724 5327 411 5412 93 1038 107 1562 37 370 11 161 87 1739 

399 17 0 45.8 746 5023 429 5204 109 866 89 1438 35 375 17 121 81 1650 

400 IT 0 48.5 873 4719 498 4863 124 859 135 1356 57 366 18 123 121 1577 
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477 17 4 46.4 3015 2668 1903 2137 468 553 379 440 160 170 62 66 382 593 

478 17 4 49.1 2873 2559 1753 2054 431 522 379 411 138 146 56 70 351 562 

479 17 4 51.8 2730 2438 1818 1995 300 525 362 397 133 177 53 60 373 486 

480 17 4 54.4 2783 2401 1752 1932 384 485 361 372 145 138 56 65 356 475 
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598 17 10 10.9 3427 1271 2174 834 509 248 447 167 168 61 52 31 470 193 

599 17 10 13.6 3388 1263 2160 90C 482 283 457 165 161 69 54 33 456 189 

600 17 10 16.2 3526 1259 2263 914 532 268 466 144 184 57 73 34 454 224 
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638 17 11 58.3 4174 1262 2529 866 599 228 581 190 179 80 79 22 482 189 

639 17 12 1.0 3495 1271 2196 937 514 251 488 155 159 60 67 23 435 180 

640 17 12 3.7 3420 1198 2170 870 476 274 447 126 172 75 69 24 451 158 
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1198 17 37 1.0 5766 1784 3753 1222 887 326 816 219 298 86 103 30 756 241 

1199 17 37 3.7 6221 1752 4083 1349 980 351 820 212 332 90 115 33 818 254 

1200 17 37 6.4 6231 1729 4038 1248 919 352 826 217 274 95 123 41 831 235 
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1278 17 40 35.6 6700 1831 4473 1322 960 360 938 251 317 103 146 31 931 244 

1279 17 40 38.3 7051 1791 4619 1325 900 358 980 232 341 74 151 41 860 234 

1280 17 40 41.0 7085 1744 4613 1261 1075 352 940 185 337 103 133 32 921 254 
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1316 17 42 17.6 6828 1776 4436 1206 983 357 948 214 319 91 124 36 921 236 

1317 17 42 20.3 6943 1793 4534 134C 1026 366 946 233 348 106 118 37 876 267 

1318 17 42 23.0 6751 1858 4513 1332 956 335 959 216 326 105 112 28 857 280 

1319 17 42 25.7 6716 1768 4497 1280 945 352 897 225 359 97 121 35 855 234 

1320 17 42 28.4 7176 1791 4676 1330 1078 318 991 238 366 79 130 38 902 281 
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116 16 46 51.7 95 6719 167 4322 3 14 

117 16 46 54.3 59 6475 125 4065 1 12 

118 16 46 57.0 67 6748 101 4183 2 16 

119 16 45 59.7 66 6949 89 4557 0 13 

120 16 47 2.4 95 7224 128 4541 3 6 
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158 16 68 66.6 130 7511 171 6930 

159 16 68 67.1 107 7283 198 6763 

160 16 68 69.8 122 7265 196 6776 
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196 16 50 26.5 156 7353 221 4856 

197 16 50 29.1 113 7310 199 4844 

198 16 50 31.8 112 7459 180 4857 

199 16 50 34.5 116 7231 163 4780 

200 16 50 37.2 122 7333 141 4681 
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238 16 5? 19.2 118 7280 183 4828 

239 L 6 52 21.9 143 7317 188 4822 

240 16 52 24.6 136 7225 185 4801 
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276 16 59 1.1 105 7162 119 4698 2 15 

277 16 54 3.7 105 6742 131 4565 0 14 

278 16 54 6.4 106 7017 179 4575 3 12 

279 16 54 9.1 96 6836 193 4528 3 12 

280 16 54 11.8 103 6920 184 4413 0 10 



CHANNELS 30-32 PAGE 



i 






\ 



-*«H- m®or-r\j'0>r-Hr»ifvr‘-«*'f\jo®wr-~HO*'>r«ominir\mmtnruo'C7**-mir>r\jco 

moo •oo»-Amrs}CDrsj^O'r^^o'rsirs»>o^y'^<Nia5^cD-4^fMmm<ssm>4'aj-fl'O s r -— »cm 

co uj >o^'Otn>oirv' 0 'ttr\cor fc *coco>or-cDcoooLnintr'mf^>fmm«oir\>t(Njo^^(N^f^ 

o vO 't-^>f't''^'f'^ ,i ^>trommrnmpommmmmmmmmmmmmmmmmmmmm 

Uj O CD 
Z ^ O 

2 I 

< o o«orgcoaopvjo-^f*«’CO«oop-f~-A-^r*ja‘r**r«-r\4—. < orgi/>0'Oi— r-'^mOPu^O'u’' 

xrsi> inNN^(»>fn^r*cjSHHOO0''H(\j<^o(7CD(r\a'^a’--o^<(Nj^ l -ia'Oo 

O ^ H H ^ M ^ N H H «4 H H H Cv H pJ M »J H *«H H —* ^ H ^ p4 ^ •< ^ 

o to 


© «* w NO ^ Nomo «( nin ^( ri ^^ o « pJtr - jnff '^^(<> corf '^ M , nfNHr » oiro > 0 (*MNj 

moo «0'Om^cof\jo^^ff'’etfsn^^^W'0^mpA4n(sj^o'4r^NifKr«-<(ncoo' 
oj uj *-ima'©f\i-*oDOD©c>®h.oof^c>or»eomm>f~*oom*^©fM'“«< , <fror-i-*o , '~*O0 , ‘ 

_J m Nh'ONr^h^'OhKMrtfMMO^OI/'X'^l/Uf'U'^UMlMAlAI/MMfl^in'fUMn^ 

010(0 

z -* o 

Z I 

<t o M ^-< mr »® IAO -< CO ^ NO ( NO ‘ MOinMCM ? ff ' U >- t © f \ JHO ®( 0 ’ iX ' OM '^ r*N 

O O 1 * Si 1^ H —4 

cr to 


inNO'CN^' 0 ( , ' 0 ( t MJ l O( r) ON'fO®in^ 05 i/'NO'^nON^-<®>J - ® in f\f 


UJ 

CC UJ 
JUJI 

< o ~ 
u — s- 

O to 


<^^0'(vjinr-o<o<0(o»nco^^oo'N^NCNin«oo( i o<o^^^so'fsjinNon 

tnintntr ' tnminuiininu'itninminminmininininmmmLnmmininmmmmmin 


O 4 <0 <0 <0 <0 *0 *0 O <o ^ <o nO sO 4 *0 <0 ^ >0 4 O 'O >0 <0 O O 'O 

^ H pH ^4 pH ^ ^ ^ ^4 pH pH *H pH H pH pH pH pH pH ^H H pH pH pH ^H pH »h 


<0 O 4 'O O <0 4 


— i<Njm* , m«OKooC‘Oo-«rsjm-}“in^r.®(r©~«f'jf ,, **u , '«Oh*®C7'Op-‘f\jm*’tno 
®®®®®®©®®ff*<7>0>^0'<7'0'0'0'0*0©0000000© , “ - w^ , -h^hp^p-h 
rsjfvjCMfvirjojfurNjpgtMrgfMpgfMrorgfvjrwcvjmmmpomfomrommmmfnmmmm 


256 


317 16 57 5.9 69 4659 89 3019 

318 16 57 8.6 79 4739 137 3049 

319 16 57 11.3 77 4556 107 2932 

320 16 57 13.9 59 4403 120 2782 
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356 16 58 50.3 61 3266 112 2107 

357 16 58 53.0 87 3069 162 2118 

358 16 58 55.7 91 2872 166 1963 

359 16 58 58.6 101 3121 162 2066 

360 16 59 1.0 96 2993 138 1936 



LOCAL CHANNEL 30 CHANNEL 31 CHANNEL 32 CHANNEL 

SIDEREAL 9960- 10320A 10320-10680A 10680-11040A 

TIME SKY OBJECT SKY OBJECT SKY OBJECT 
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398 17 0 43.1 56 1688 107 1092 

399 17 0 45.8 70 1560 102 1063 

400 17 0 48.5 78 1567 118 994 
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SIDEREAL 9960-10320A 10320-10680A 10680-11040A 
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558 17 8 23.6 315 165 468 309 

559 17 8 26.3 328 197 419 310 

560 17 8 29.0 303 184 447 317 
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596 17 10 5.6 36C 188 555 287 

597 17 10 8.2 393 167 460 285 

598 17 10 10.9 308 153 477 305 

599 17 10 13.6 356 167 460 276 

600 17 10 16.2 342 182 501 28C 
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719 17 15 35.5 388 165 596 239 
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1110 17 33 26.3 491 198 740 227 

1119 17 33 29.0 465 193 793 230 

1120 17 33 31.6 476 184 728 210 



LOCAL CHANNEL 30 CHANNEL 31 CHANNEL 32 CHANNEL 

SIDEREAL 9960-10320A 10320-1068CA 10680-L1040A 
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LOCAL CHANNEL 30 CHANNEL 31 CHANNEL 32 CHANNEL 

SIOEREAL 9960-10320A 10320-10680A 10680-liOAOA 

TIME SKY OBJECT SKY OBJECT SKY OBJECT 
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1278 17 AO 35.6 700 223 973 2A0 

1279 17 AO 38.3 6AG 231 1011 287 

1280 17 AO Al.O 65A 213 982 261 






LOCAL CHANNEL 30 CHANNEL 31 CHANNEL 32 CHANNEL 

SIDEREAL 9960- 10320A 10320-10680A 10680-11QA0A 
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